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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help Desk
at (301) 621-0134

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

This supplemental issue @éferonautical Engineering, A Continuing Bibliography with Indexes
(NASA/SP—1998-7037) lists reports, articles, and other documents recently announced in the
NASA STI Database.

Thecoverage includes documents on the engineering and theoretical a$plesigin, construction,
evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-
atedcomponents, equipment, and systems. It also includes research and development in aerodynam
ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
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area formatted as follows:
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Table of Contents

Recordsare arranged in categories 1 through 19, the first nine comingf®meronautics division
of STAR,followed by the remaining division titles. Selecting a category will link you to the collection
of records cited in this issue pertaining to that category.

01 Aeronautics N.A.

02 Aerodynamics 1

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and
internal flow in ducts and turbomachinery.

03 Air Transportation and Safety 5
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 9

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control.

05 Aircraft Design, T esting and Performance 12
Includes aircraft simulation technology.

06  Aircraft Instrumentation N.A.
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 13

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft.

08 Aircraft Stability and Control 15
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 16

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shock tubes; and aircraft engine test stands.

10 Astronautics 18

Includes astronautics (general); astrodynamics; ground support systems and facilities
(space); launch vehicles and space vehicles; space transportation; space communications,
spacecraft communications, command and tracking; spacecraft design, testing and perfor-
mance; spacecraft instrumentation; and spacecraft propulsion and power.

11  Chemistry and Materials 18
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 20
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

13 Geosciences 21
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 22
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 23
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics 24
Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

17  Social Sciences 25
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

18 Space Sciences N.A.
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General N.A.

Indexes

Two indexes are availableoM may use the find command under the towsiu while viewing the
PDF file for direct matcisearching on any text stringolY may also view the indexes provided, for
searching oiNASA Thesaurusubject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.



Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSe¢hnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code T able

(Effective July 1, 1996)

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE
AO1 $6.50 $ 1300
A02 10.00 20.00
A03 19.50 39.00
A04-A05 21.50 43.00
A06 25.00 50.00
AO07 28.00 56.00
A08 31.00 62.00
A09 35.00 70.00
A10 38.00 76.00
All 41.00 82.00
Al2 44.00 88.00
Al3 47.00 94.00
Al4-Al17 49.00 98.00
Al18-A21 57.00 114.00
A22-A25 67.00 134.00
A99 Call For Price Call For Price

Important Notice

The$1.50domestic and $9.00 foreign shipping and handling fee currently beirgechaill remain
thesame. Foreign airmail is $27.00 for the first te3ns, $9.00 for each additional item. Additional
ly, a new processing fee of $2.00 per each video ordered will be assessed.

For users registered at the NASA CASI, document orders may be invoiced at the end of the month,
chargedagainst a deposit account, or paid by check or credit card. NASA CASI accepts American
Express, Diners’ Club, MasterCard, and VISA credit cards. There are no shipping and handling
chargesTo register at the NASA CASI, please request a registrégiom through the NASA STI

Help Desk at the numbers or addresses below.

Return Policy

The NASA Center for AeroSpace Information will gladly replace or make full refund on gems
haverequested if we have made an error in your orfldre item is defective, or if it was received in
damaged condition and you contact us within 30 days of your original request. Just contact our
NASA STI Help Desk at the numbers or addresses listed below.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
7121 Standard Drive Fax: (301) 621-0134
Hanover, MD 21076-1320 Phone: (301) 621-0390

Rev. 3/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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AERODYNAMICS

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and internal flow in ducts and turbomachinery.

19980016952MATRA Defense Espac#elizy-Villacoublay France
Portable Implementation of a Non Conform Multidomain Industrial CFD Code on MIMD MPP Systems
Borel, C., MATRA Defense Espace, France; Culty, B., MATRA Defense Espace, France; 1996; 10p; In English; Parallel CFD
Conferencel994, 16-19 May 1994, Kyoto, Japan
Report No.(s): PB96-146923; No Copyrighyjall: CASI; A02, Hardcopy; A01, Microfiche

We present in this paper the recent developments implemented into the industrial CFD code ABRI&iped at MARA
Defensedor the use of aerodynamics studies on missile configurations with the financial «afgherfrench MOD(Dret) and
with the collaboration of the ONERA team for massively parallel implementation. The developments expusq@hper con
cernboth the numerical method and the parallel implementation aspects, and they represaninthiey of previous works. In
the section 2, we recall a brief description of the main features of the codd imdnplementation on parallel computers. The
third section deals with an expansion of the multidomain approach through non conform interface: first from the moimgrical
of view. The fourth section is dedicated to thiogf handled towards the aim of a maximal portability: management of parallel
input/outputoperations and introduction of an intermediate communication lidrettye last section, some results of computing
performancesn a lage scale MPP system are given and conclusions are drawn from this research study
NTIS
Aerodynamic Configurations; Aerodynamics; Massively Parallel Processors; Parallel Computers; Parallel Processing
(Computers)

19980016961NASA Dryden Flight Research CentEdwards, CA USA
In-Flight Flow V isualization Using Infrared Thermography Final Report
vanDam,C. R, California Univ, USA; Shiu, H. J., California UnivUSA; Banks D. W NASA Dryden Flight Research Center
USA; Nov. 1997; 22p; In English; Original contains color illustrations
Contract(s)/Grant(s): NCC4-108
Report No.(s): NASA/CR-97-207087; NAS 1.26:207087; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche

Thefeasibility of remote infrared thermography of aircraft surfaces during flight to visualize the extent of laminar flow on
atamet aircraft has been examined. In general, it was determined that such thermograms can be taken successfully using an exist
ing airplane/thermography system (NASA DrydeR-18 with infrared imaging pod) and that the transition pattern and, thus, the
extentof laminar flow can be extracted from these thermograms. Depeawlitige in-flight distance between the F-18 and the
targetaircraft, the thermograms can have a spatial resolution of as little as 0.1 inches. The field of view provided by the present
remotesystem is superior to that of prior stationary infrared thermography systems mounted in the fuselage or vertical tail of a
subject aircraft. An additionadvantage of the present experimental technique is that gie¢ a@craft requires no or minimal
modifications.An image processing procedure was developed which improves the signal-to-noise ratio of the thermograms. Prob
lemsencountered during the analog recording of the thermograms (banding of video images) made it ingpessibige the
adequacyf the present imaging system and image processing procedure to detect transition on untreated metal surfaces. The high
reflectancehigh thermal difussivityand low emittance of metal surfaces tend to degrade the images to an extent that it is very
difficult to extract transition information from them. The application of a thin (0.005 insbésgdhesive insulating film to the
surfaceis shownto solve this problem satisfactorily addition to the problem of infrared based transition detection on untreated



metalsurfaces, future flight tests will also concentrate on the visualization of other flow phenomena such as flow separation and
reattachment.

Author

Image Pocessing; Remote Cootr Flow Visualization; Imaging dchniques; Thermographyemperatue Measuring Instru
ments;Laminar Flow; Infraed Radiation

19980017071NASA Langley Research Centétampton, YA USA
Static Thrust and Vectoring Performance of a Spherical Convergent Flap Nozzle with a Noectangular Divergent Duct
Wing, David J., NASA Langley Research CentdSA; Feb. 1998; 108p; In English
Contract(s)/Grant(s): FOP 522-21-1-01
ReportNo.(s): NASA/TP-1998-206912; NAS 1.60:206912; L-17635;0dmyright; Avail: CASI; A06, Hardcopy; A02, Micro
fiche

The static internal performance of a multiaxis-thrust-vectoring, spherical ggmédiap (SCF) nozzle with a non-rectangu
lar divergent duct was obtained in the model preparation area of the Langley 16r&ostriic Tinnel. Duct cross sections of
hexagonahnd bowtie shapesere tested. Additional geometric parameters included throat area (power setting), pitch flap deflec
tion angle, and yaw gimbal angle. Nozzle pressure ratio was varied from 2 to 12 for dry power configurations and from 2 to 6 for
afterburningpower configurations. Approximately a 1-percent loss in thriistefcy from SCF nozzles with a rectangular diver
gentduct was incurred as a result of internal oblique shocks in the flow field. The internal oblique shocks were the result of cross
flow generated by the vee-shaped geometric thitet.hexagonal and bowtie nozzles had mimtaged flow fields and there
fore similar thrust performance. Thrust vectoring was not hampered by the three-dimensional internal geometry of the nozzles.
Flow visualization indicates pitch thrust-vector anglegdathan 10’ may be achievable with minimal adverferebn or a pos
siblegain in resultant thrustfediency as compared with the performance at a pitch thrust-vector angle of 10 deg.
Author
Thrust Vector Control; Nozzle Geometry; Convergent Nozzles; Angular Distribution; Flow Distribution; Flapping; Pitch
(Inclination)

19980017088NASA Langley Research Centétampton, YA USA
Flow and Turbulence Modeling and Computation of Shock Buffet Onset for Conventional and Superitical Airfoils
Bartels, Robert E., NASA Langley Research Cetd&A; Feb. 1998; 40p; In English
Contract(s)/Grant(s): FOP 522-32-21-01
ReportNo.(s): NASA/TP-1998-206908; NAS 1.60:206908; L-17599;Q¢pyright; Asail: CASI; A03, Hardcopy; A01, Micro
fiche

Flow and turbulence models applied to the problem of shodkthurfiset are studied. The accuracy of the interactive boundary
layerand the thin-layer NavieBtokes equations solved with recent upwind techniques ssmilkar transport field equation tur
bulencemodels is assessed for standard steady test cases, including conditions having significant shock separation. The two meth
ods are found to compare well in the shock buffet onset region of a supercritical airfoil that involves strong trailing-edge
separationA computational analysis using the interactive-boundary layer has revealed a Reynolds $eelimgtbé shock buf
fet onset of the supercritical airfoishich compares well with experiment. The methods are next applied to a conventional airfoil.
Steadyshock-separated computations of the conventional airfoil with the two methods compare well with experiment. Although
theinteractive boundary layer computations in the shocfebtdgion compare well with experiment for the conventional airfoil,
thethin-layer NavieiStokes computations do not. These findings are discussed in connection with possible mechanisms impor
tantin the onset of shock Het and the constraints imposed by current numerical modeling techniques.
Author
Boundary Layers; Urbulence Models; Buffeting; Mathematical Models; Nax8éokes Equation; Supitical Airfoils

19980017099Naval Surface \tfare Centeteapons Systems DepRahlgren, YA USA
An Impr oved Semiempirical Method for Calculating Aendynamics of Missiles with Noncicular Bodies
Moore, Frank G., Naval Surfatarfare CenteflUSA; Mclnville, Roy M., Naval Surface &lffare CentetUSA; Hymer Tom,
Naval Surface \&ffare CenterUSA; Sep. 1997; 139p; In English
Report No.(s): AD-A332183; NSWCDD-TR-97-20; No Copyrightafk CASI; A07, Hardcopy; A02, Microfiche
An improved method has been developed to compute aerodynamics of noncircular cross section shapes. The improved
methodis based on extending current state of the art methods for computing aerodynamics of noncircular wing-body shapes based
on circular wing-body methods. Specific additions to the state of the art methods priesastlynclude extensions to a broader
classof cross section bodies and to a higher angle of attack (AOA); extensions to allow improved accuracyoaslfiow Mach



numberand to allow body cross sectishape to impact the critical cross flow Reynolds number; and a method to treat wing-body
interferencedactor corrections as a function of body geomeitgch numberand AOA. The new methods were applied to a broad
classof noncircular body alone and wing body configurations for which wind tunnel data were available. In general, results for
normalforce, axial force andenter of pressure were quite good over the Mach number and AOA range where data was available.
This included Mach numbers as low as 0.3 and as high as 14 and AOAs to 60 degrees.

DTIC

AerodynamidConfigurations; Angle of Attack; BodyiWy Configurations; Interactional Aedynamics; Loads (Foes);Mach
Number;Missiles; Reynolds Number

19980017180NASA Lewis Research Cente&leveland, OH USA
Physical Mechanisms of Glaze Ice Scallop Formations on Sweptiijs
VargasMario, NASA Lewis Research Cent&fSA; Reshotko, Eli, Case&¥tern Reserve UnjWSA, Jan. 1998; 34p; In English;
36th; Aerospace Sciences, 12-15 Jan. 1998, RenplUS¥; Sponsored by American Inst. for Research, USA
Contract(s)/Grant(s): FOP 548-20-23
ReportNo.(s): NASA/TM-1998-206616; NAS 1.15:206616; E9B7; AIAA Papei98-0491; No Copyright; ¥ail: CASI; A03,
Hardcopy;A01, Microfiche

An experiment was conducted to understand the physical mechanisms that lead to the formation of scallops on swept wings.
Icing runs were performed on a NACA 0012 swept wing tip at 45 deg, 30 deg, and 15 deg sweep angles. A baseline case was choser
anddirect measurementd scallop height and spacing, castings, video data and close-up photographic data were obtained. The
resultsshowed the scallops are made of glaze ice feathers that grow from rouglenessts that have reached a minimum height
andare located beyond a given distance fromattt@chment line. This distance depends on tunnel conditions and sweep angle,
andis the critical parameter in the formation of scallops. It determines if complete scallops, incomplete scallops or no scallops
aregoing to be formed. The mechanisms of growth for complete and incomplete scallops were identififdcTbevefocity
temperatur@and IWC on scallop formation was studied. The possibility that cross flow instability may be the physical mechanism
thattriggers the growth of roughness elements into glaze ice feathers is examined.
Author
Ice Formation; Swept ings; Cioss Flow; drtices; Sweep Anglegmperatue Effects; Glazes; Flow Stability

19980017203Naval Postgraduate SchpMonterey CA USA
Experimental and Computational Analysis of Separation Bubble Behavior for Compressible Steady and Oscillatory
Flows Over a NACA 0012 Airfoil (M=0.3, Re=540,000)
Vandyken, Robert D., Naval Postgraduate School, USA; M&7; 202p; In English
Report No.(s): AD-A331903; No Copyrightyail: CASI; A10, Hardcopy; A03, Microfiche

In this thesis, the separation bubble behavior andféstedn the steady and dynamic stall characteristics of a thin airfoil in
acompressible flow at a transitional Reynolds numberstdied. For such flows, laminar separation occurs near the airfail lead
ing edge, but turbulent reattachment occurs within a short distance downstream, forming a separation bubble in the underlying
region.Two experimental techniques, Point fbdiction Interferometry (PDI) and Laser Dopplaslatimetry(LDV), were used
to acquire detailed flowfield information that showted development of the leading-edge separation bubble and its subsequent
burstingat higher angles of attack. The initiation of the stall profress the leading-edge separation bubble as opposed to trail
ing-edgeflow reversal pointed to the need for transitional flow analysis. Both in the boundary layer and Reynolds-averaged, Navi
er-StokegN-S) analysis methods, transition models were incorporated to determine the location and extent of the transition zone
thatbest modeled the measured separation bubble beh@wimiputed resultfor steady flow gave remarkable agreement with
themeasurements.
DTIC
VortexShedding; Computational Fluidynamics; Data Acquisition; Numerical Analysis; Bubbles; Boundary Layer Separation

19980017285Syracuse UniyDept. of Mechanical, Aerospace and Manufacturing Engineering, NY USA
Evaluation of 3D Inverse Code Using Rotor 67 asebt CaseFinal Report
Dang, T, Syracuse UniyUSA; Feb. 02, 1998; 19p; In English
Contract(s)/Grant(s): NAG3-1933
Report No.(s): NASA/CR-1998-206994; NAS 1.26:206994; No CopyrighajlACASI; A03, Hardcopy; A01, Microfiche
A design modification of Rotor 67 is carried out with a full 3D inverse method. The blade camber surface is modified to pro
ducea prescribed pressure loading distribution, with the blade tangential thickness distribution and the blade stacking-line at mid
chordkept thesame as the original Rotor 67 design. Because of the inviscid-flow assumption used in the current version of the



method,Rotor 67 geometry is modified for use at a design poifereéifit from the original design value. A parametric study with

the prescribed pressure loading distribution yietks following results. In the subsonic section, smooth pressure loading shapes
generallyproduceblades with well-behaved blade surface pressure distributions. In the supersonic section, the study shows that
the strength and position of the passage shock correlate with the characteristics of the blade pressure loading shape. In genera
"smooth” prescribed blade pressure loading distributions generate blade designs with reverse cambers whichfeaia the ef
weakeninghe passage shock.

Derived from text

Inviscid Flow; Rotors; Computer Bgrams; Pessue Distribution; Pessure

19980017304Naval Postgraduate SchpMonterey CA USA
A Fundamental Study of Compiessibility Effects on Dynamic Stall of Fixed and Adaptive Airfoils Final Report
Chandrasekhara, M. S., Naval Postgraduate School, USA; Sep. 08, 1997; 46p; In English
Report No.(s): AD-A332480; ARO-32480.12-EG; No Copyrightas CASI; A03, Hardcopy; A01, Microfiche

A three year researchfeft on 'A Fundamental Study of Compressibilityf&fts on Dynamic Stall of Fixed and Adaptive
Airfoils’ was initiated in 1994. The research led to an understanding of: some of the key mechanisms of compressible dynamic
stallincluding when the flow over the airfoil is transonic; the Reynolds numfesstsivhich strongly after the detailed flow phys
ics making extension of laboratory results to full-scale conditions extremely challenging, and the role of transition and a need to
modelit properly in computations. Furthehe results demonstrated the major role of the aidading edge curvature in produc
ing the flow gradients that are responsible for dynamic stall onset, whatbled the development of a dynamically developing
leading edge (DDLE) airfoil for &ctive flow control by modifying the vorticity field in the flowWhe significant resultsf the
effort are summarized in this report.
DTIC
Aerodynamic Stalling; Fluid Dynamics; Leading Edges; Reynolds Numbeicity

19980017535NASA Lewis Research Cente&leveland, OH USA
Design and Performance Calculations of a Ppeller for Very High Altitude Flight
Koch, L. Danielle, NASA Lewis Research CentdSA; Feb. 1998; 130p; In English; Original contains color illustrations
Contract(s)/Grant(s): FOP 529-10-13
ReportNo.(s): NASA/TM-1998-206637; E1102; NAS 1.15:206637; No Copyrightyail: CASI; A07, Hardcopy; A02, Micro
fiche

Reportedhereis a design study of a propeller for a vehicle capable of subsonic flight insEstritosphere. All propellers
presentedvere required to absorb 63.4 kW (85 hp) at 25.9 km (85,000 ft) while aircraft cruise velocity was maintained at Mach
0.40.to produce the final design, classic momentum and blade-element theoriemmbieed with two and three-dimensional
resultsfrom the Advanced Ducted Propfan Analysis Code (ADR a numerical NavieBtokes analysis code. The Eppler 387
airfoil was used for each of the constant section propeller designs compared. Experimental data from the Langlduleved
Pressurdunnel was used in the strip theory design and analysis programs written. The experimental dataugeds @is@lidate
ADPAC at a Reynolds numbers of 60,000 and a Mach number of 0.20. Experimental and calculated surface prismies coef
arecompared for a range of angles of attack. Since low Reynolds nhumber transonic experimental data was unavaii@ble, ADP
wasused to generate two-dimensional secfierformance predictions for Reynolds numbers of 60,000 and 100,000 and Mach
numbers ranging from 0.45 to 0.75. Surface pressure coefficients are presented for selected angles of attack. in addition to the
variation of lift and drag coefficients at each flow condition. A three-dimensional model of the final design was made which
ADPAC used to calculated propeller performance. ADPAC performance predictions were compared with strip-theory calcula-
tions at design point. Propeller efficiency predicted by ADPAC was within 1.5% of that calculated by strip theory methods,
althoughADPAC predictions of thrusfpower and torque coétients were approximately 5% lower than the strip theory results.
Simplifying assumptions made in the strip theory account for tifiereifces seen.
Author
Propellers; Propeller Efficiency; Performance Prediction; Low Reynolds Number; Aerodynamic Coefficients; Navier-Stokes
Equation;Numerical Analysis; Rip-Fan Bchnology; Angle of Attack



03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

19980016923National Tansportation Safety Bogrivashington, DC USA
National Transportation Safety Board Transportation Initial Decisions and Orders and Board Opinions and Orders
Adopted and Issued during the Month of December 1995
Dec. 1995; 234p; In English
Report No.(s): PB95-916712; NTSB/IDBOO-95/12; No Copyrighiil CASI; All, Hardcopy; A03, Microfiche
The publication contains all Judge Initial Decisions and Board Opinions and Orders in Safety Enforcement and Seaman
EnforcemenCases for December 1995.
NTIS
Air Transportation; Accident Rvention; Aesspace Safety

19980016949Thomas Lane and Associat&eattle, W USA
Montana Airport Multimodal Study , Part 2, Analysis and Recommendationg-inal Report Jun. 1994 - Mar 1996
Lane, Theodore, Thomas Lane and Associates, USA;1986; 41p; In English
Report No.(s): PB96-165063; No Copyrightjal: CASI; A03, Hardcopy; A01, Microfiche
Thereport uses information from a household survey and an airport masaye&y conducted by the University of Mon
tanas Bureawf Business and Economic Research (UM/BBER) to: (1) conduct a multimodal activity analysis that identifies and
definesairport multimodal activity in Montana, (2) conduct a multimatiethods and strategies analysis, including the presenta
tion of recommendations on methods and strategies to enhance airport multimodal activity, and (3) conduct a multimodal effi-
ciency analysis that evaluates the potential benefits resulting from increased multimodal efficiency analysis that evaluates the
potentialbenefits resulting from increased multimodalism at Montaa#ports.
NTIS
Airports; Economics

19980016974Montana State UnivBureau of Business and Economic Resedvtibsoula, MT USA
Montana Airport Multimodal Study , Part 1, Methods and ResultsFinal Report Jun. 1994 - Nov1995
SylvesterJ. T, Montana State UnivUSA; Wallwork, S. S., Montana State UniWSA; Polzin, PE., Montana State Uni\USA;
Nesary,M., Montana State UnivUSA; Nov 1995; 26p; In English
Report No.(s): PB96-165071; No Copyrighyal: CASI; A03, Hardcopy; A01, Microfiche
This study examines the representative Montanans’ awareness of multomodal transportation opportuluitikes atitheir
usageof airports in the Montana econonthis study is based on a random survey of 1225 Montana households.
NTIS
Airports; Surveys

19980016994National Tansportation Safety Bogrivashington, DC USA
Aviation Safety in Alaska: Safety Study
Nov. 1995; 124p; In English
Report No.(s): PB95-917006; NTSB/SS-95/03; No Copyrigh&ilACASI; A06, Hardcopy; A02, Microfiche

Flight operations in Alaska are diverse, and they are responsive $tettes challenging aviation environment and its unique
air transportation requirements. The NationarnEportation Safety Board conducted this study to examine Adaskaent awi
ationenvironment and air transportation activities, to identify the associated risk factors and safety deficiencies, and to recom
mendpractical measures for managing the risksafe flight operations given the reality of Alagkaviation environment and
the potential of new technologies. The following safety issues are discussed in the study: (1) the operational pressures on pilots
and commercial operators to provide reliable air service in an operating environment and aviation infrastructure that are often
inconsistent with these demands; (2) the adequacy of weather observing and reporting; (3) the adequacy of airport inspections
and airport condition reporting; (4) the potential effects on safety of current regulations for pilot flight, duty, and the rest time
applicable to commuter airlines and air taxis in Alaska; (5) the adequacy of the current instrument flight rules system and the



enhancementseeded to reduce the reliance of Alasl@mmuter airlines and air taxi operations on visual flight rules: and (6)
theneeds of special aviation operations in Alaska.

NTIS

Air Transportation; Aicraft Safety; Airline Operations; CivilvAation; Commetial Aircraft; Flight Operations; Flight Safety;
Inspection;Regulations

19980017027NASA Washington Washington, DC USA
Aerospace Safety Advisory PaneAnnual Report
Feb. 1998; 94p; In English
Report No.(s): NASA/TM-97-207048; NAS 1.15:207048; No CopyrightilA CASI; A05, Hardcopy; A01, Microfiche

During 1997, the Aerospace Safety Advisory Panel (ASAP) continued its safety reviews ofS\AB#an space flight and
aeronauticprograms. Ebrts were focused on those areas that the Panel believed held the greatest potential to imp&arsafety
tinuing safe Space Shuttle operations and progress in the manufacture and testing of primary components for the International
SpaceStation (ISS) were noteworthyhe Panel has continued to monitor the safapfications of the transition of Space Shuttle
operationgo the United Space Alliance (USA). One area being watched closely relatestafitng levels and skill mix in both
NASA and USA. Therefore, a section of this report is devoted to personnel and other related issues that are a result of this change
in NASA's wayof doing business for the Space Shuttle. Attention will continue to be paid to this important topic in subsequent
reports.Even though the Panglactivities for 1997 were extensive, fewer specémommendations were formulated than has
beenthe case in recent years. This is indicative of the current generally good state of safety of NASA programs. The Panel does,
howeverhave several longer term concerns that have yet to develop to the level of a specific recommendation. These are covered
in the introductory material for each topic area in Section 11. In another departure from past submissions, this report does not
contain individual findings and recommendations for the aeronautics programs. While the Panel devoted its usual efforts to
examining NASA's aeronautic centers and programs, no specific recommendations were identified for inclusion in this report.
In lieu of recommendations, a summary of the Parsdservations of NASA safety dbrts in aeronautics and future Panel areas
of emphasis iprovided. Vith profound sadness the Panel notes the passing of our Chairman, Paul M. Johnstone, on December
17, 1997, and our SfaAssistant, Ms. Patricia M. Harman, on October 5, 1997. Other changes to thedPapesitionduring
the past year were: thesignation of MrDennis E. Fitch as a Consultant; the appointment oRdger D. Schaufele as a Conrsul
tant;and the assignment of Ms. Susan M. Smith as 8tsistant.
Derived from text
Aerospace Safety; Spaceafisportation System Flights; Performanasst®; NASA Rigrams; Safety; Space Shuttles

19980017097Industrial Coll. of the Armed Forcegd/ashington, DC USA
Air Transportation: Elements of a Changing Environment and What It Means to the Civil Reserve Air Fleet Topical
Report
Daly, John D., Industrial Coll. of the Armed Forces, USA; A@97; 50p; In English
Report No.(s): AD-A331472; NDU-ICAF-97; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

The commercial air carrier industry is vitally important to the nation’s rapid mobilization capability. In times of war or
nationalemegency when the Civil Reserve Air Fleet or CRAF is fully activated, participating air carriers contirrié0 per
centof the natiors airlift capacity In peacetime too, the CRAF carriers are employed byniligary to provide airlift services
moving military passengers, equipment and supplies. Commercial augmentation is becoming increasingly more important as the
nationremains engaged in many parts of the world andrititary airlift fleet becomes smallefhe changes occurring within
theair transportation industry are troubling and may limit CRA&Bility to mobilize in the future. The military logistics environ
ment is changing. DOD logistics is in a period of transition shifting from a strategy of ’just-in-case’ddjust-in-time’ and
asa result is reducing inventoryluch of this strategy is dependent upon rapid delivery of essential parts and supplies by using
air transportation to reduce delivery time. to leverage CRAF patrticipation, DOD is linking the opportunity for thsveew
menttransportation business to CRAtembers. \Wh less inventory and more of it moving by CRAF carriers does this practice
exposehe DOD supply channels to critical failure in the event CRAF must be activated? This author believes it does.
DTIC
Air Transportation; Logistics; Civil fiation

19980017103Eurocontrol Experimental CenfrBretigny France

Coverage of 1996 Euppean Air Traffic for the Base of Aircraft Data (BADA)

Bos, A., Eurocontrol Experimental Centre, France; APB7; 40p; In English

Report No.(s): PB9814861; EEC/NOTE-10/97; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche



Theair trafic statistics in the European CRCO area for 1886used to determine the coverage of European dic trgf
the Base of Aircraft DAta (BADA) Revision 2.5. BADA consigsifa set of aircraft models used at the EEC and other European
research institutes for aircraft trajectory simulation. The results show that 69 aircraft types within BADA 2.5 cover 88.9% of the
Europearair trafic. The addition of 2 types would bring the coverage to thgetasf 90%.
NTIS
Trajectory Optimization; Air Taffic; Data Bases; Reseeln Aircraft

19980017134NYMA, Inc., Egg HarbaorNJ USA
Test and Evaluation Plan of ComputerBased Taining for the CTX 5000 Explosives Detection Systentinal Report
Cormier S., NYMA, Inc., USA; Fobes, J. L., NYMA, Inc., USA; Sep. 1996; 60p; In English
Contract(s)/Grant(s): DTAD3-94-C-00012
Report No.(s): PB97-151963; DORR/AR-96/67; No Copyright; Aail: CASI; A04, Hardcopy; A01, Microfiche

This Test and Evaluation Plan evaluates tieativeness of computdrased training (CBT) as an element of a Screener-Profi
ciencyEvaluation and Reporting System (SPEARS)ctuecked baggage screening with the CTX 5000. The CTX 5000 combines
computedomography imaging and automated detection of explosives. Alarm resolution with this complex systemtheguires
screenergearn to skillfully discriminate system false alarms from system-identified true threatdlis designed to determine
the effectiveness of the CBT to meet the critical operational and technical issues described in this plan.
NTIS
Computer Assisted Instruction; Training Devices; Explosives Detection; Training Evaluation; Computer Aided Tomography;
Airport Security

19980017351National Tansportation Safety Boar@ffice of Research and Engineerifashington, DC USA
Annual Review of Aircraft Accident Data; U.S. General Aiation, Calendar Year 1994
Feb. 01, 1996; 85p; In English
Report No.(s): PB96-138169; NTSB/ARG-96/01; No CopyrighiaiA CASI; A05, Hardcopy; A01, Microfiche

This report presents a statistical compilation and review of general aviation accidents which occured in 1994 in the USA, its
territories and possessions, and in international waters. The accidents reported are all those involving U.S. registered aircraft not
conductingoperations undet4 CFR 121, 14 CFR 127, or 14 CFR 135. This report is divided into five sections: All Accidents;
FatalAccidents; Serious Injury Accidents; and Property Damage Accidents and Kallsion Accidents. Several tables pres
entaccident parameters for 1994 accidents,antg each section includes tabulations which present comparative statistics for
1994 and for the ten-year period 1984-1993.
NTIS
General Aiation Aircraft; Aircraft Accidents

19980017521Minnesota Uniy Center for Tansportation Studie#inneapolis, MN USA
Shifting Global Airline Service and the Local Community Final Report
Loughlin, M. J., Minnesota UnivUSA; Adams, J. S., Minnesota UnRiySA; Jan. 1996;1Pp; In English
Report No.(s): PB96-155221; No Copyrighyall: CASI; A06, Hardcopy; A02, Microfiche

This report presentsesults from a one-year study investigating the allocatiganization, and importance of international
passengeand freight service among US cities. Minneapolis-St. Paul International Airport (MSP) serves as a case study through
out. The study addressed specific causes dedtsfof thanternational air service MSP currently enjoys. The goal of this report
is to inform public policy decision-makers, business leaders, and private citizens about international air service atr&fsik: the
tory framework that shapéke international service map, connections between such service and urban development, and Minne
apolis/St.Pauls standing among other Midwestern cities in terms of access to fior@ign destinations. The final section of this
reportcomments on the tenuous nature of nonstop international service irstiflalergl international environment, currentaets
to enhance international service to thvei Cities, and questions that remain unanswered aboutmineCities place on the inter
nationalservice map.
NTIS
Airline Operations; International Cooperation; Airdnsportation; Management Planning

1998001754 1National Tansportation Safety Bogrivashington, DC USA

National Transportation Safety Board Aircraft Accident Report: Uncontrolled Collision with Terrain, Flagship Airlines,
Inc., dba American Eagle Flight 3379, BAe Jetseam 3201, N918AE, Morrisville, North Caplina, December 13, 1994
Oct. 24, 1995; 16p; In English



Report No.(s): PB95-910407; NTSB/AAR-95/07; No Copyrightais CASI; A06, Hardcopy; A02, Microfiche
Thereport explains the accident involving American Eagle flight 38Ae Jeststream 3201, which crashed about 4-nauti
cal miles southwest of the runway 5L threshold during an instrument landing system approach to the Raleigh-Durham Interna
tional Airport on December 13, 1994. Safety issues examined in the report include flighémiswns and training, air carrier
organizationhiring and record keeping practices, Federaahon Administration surveillance of AMR Eagle/Flagship, and the
flight profile advisory system. Safety recommendations concerning these issues were made to theviaditera@ldiministra
tion.
NTIS
Aircraft Accidents; Aicraft Accident Investigation

19980017561National Tansportation Safety Bogrivashington, DC USA
National Transportation Safety Board Aircraft Accident Report: Runway Collision Involving Transworld Airlines Flight
427 and Superior Aviation Cessna 441, Bridgeton, Missouri, November 22, 1994
Aug. 30, 1995; 164p; In English
Report No.(s): PB95-910405; NTSB/AAR-95/05; No Copyrightaik CASI; A08, Hardcopy; A02, Microfiche
This report explains the runway collision ofahs World Airlines flight 427, avicDonnell Douglas DC-9-82, and N441KM,
a Cessna 447at the intersection of runway 30R and taxiway Romeo at the Lambert-St. Louis International Airport in Bridgeton,
Missouri. The safety issues discussed in the report include aircraft lighting and conspicuity; airport markings, shghsinand
runway31 designation, utilization, displaced threshol@iCAand pilot phraseology (specificalthe term 'back-taxi’); pilot train
ing, runway incursion detection/prevention methods; and ASDE/AMASS development. Safety recommendations concerning
someof these issues were made to the Federatian Administration (RA).
NTIS
Aircraft Accidents; Collisions; Aaraft Accident Investigation; Airr&ffic Contiol

19980017656National Tansportation Safety Bogrivashington, DC USA
National Transportation Safety Board Transportation. Initial Decisions and Orders and Board Opinions and Orders:
Adopted and Issued during the Month of October 1995
Oct. 1995; 245p; In English
Report No.(s): PB95-916710; NTSB/IDBOO-95/10; No CopyrighiiA CASI; All, Hardcopy; A03, Microfiche
This publication contains all Judge Initial Decisions and Board Opinions and Orders in Safety Enforcement and Seaman
EnforementCases for October 1995.
NTIS
Air Transportation; Safety Management

19980017657NERAC, Inc, Tolland, CT USA
Accident Reconstruction. (Latest Citations fom the Ei Compendex*Plus Database)
Mar. 1996; In English
Report No.(s): PB96-866165; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

Thebibliography contains citations concerning modeling techniques and other methods of recongtafitiagd aircraft
accidentsTopics include photogrammetrfprensic evidence, impact computer programming, stereoscopic and video animation,
andmathematical modeling. The accident of the space shuttle, Challengjeecifically referenced.(Contains 50-250 citations
andincludes a subject term index and title list.)
NTIS
Aircraft Accidents; Accident Investigation; Bibliographies

19980017673National Aerospace Lalrlight Div,, Amsterdam, Netherlands

Evaluation of Approach and Landing Factors Influencing Airport Safety

Khatwa,R., National Aerospadeab., Netherlands; Roelen, A. L., National Aerospace Lab., Netherlands; Karwal, A. K., National
Aerospacd ab., Netherlands; Enders, J. H., National Aerospace Lab., Netherlands; Dodd, R., National Aerospace Lab., Nether
lands;Mar. 27, 1996; 18p; In English; Europeawafation Safety SeminarChallenges and Solutions, 27-29 Feb. 1996, Amster
dam,Netherlands; Sponsored by Flight Safety Foundation, Inc., USA

Report No.(s): PB97-204788; NLR-TP-96221-U; No Copyrigh&iA CASI; A03, Hardcopy; A01, Microfiche



This exploratory study examined some of the factors that influence approach and landing safety at principal international
airports,especially as regards the influence on risk of fully-functioning precision terminal approach and guidance equipment. The
objectivewas to quantify the degree to which these factors are associated with the risk of an accident. Accident and movement
datafor 557 ICAO Principal Airports for decade 1984-1993 were evaluated for thenddisis. The accident sample comprised
132 hull loss occurences. The study concludes that precision approaches confer a risk advantagevefaeouton-precision
approacheabsent other factors on a world-wide basis.

NTIS
Aircraft Landing; Aicraft Accidents; Risk; Evaluation; Apgaich; Airports; Safety

19980017678Federal Aviation AdministratigrResearch and Special Programs Administrat@ambridge, MA USA
Enplanement and All Cargo Activity, Calendar Year 1994 Final Report
Glasgow, S., Federal Aviation Administration, USA; OLeary, P., Fedetatibn Administration, USA; Masalsky., Federal
Aviation Administration, USA; Jan. 1996; 213p; In English
Report No.(s): PB96-157185; No Copyrighyall: CASI; A10, Hardcopy; A03, Microfiche

The Enplanemenand All Cago Activity report, published annuallis a compilation of reports available from the Air Carrier
Activity Information System (ACAIS). The ACAIS is managed by the Department of Transportation’s Volpe National Trans-
portation Systems Center (Volpe Center) in support of the Federal Aviation Administration’s Airport Improvement Program
(AIP). The report summarizes enplanemactivity at over 2,000 US airports and allgaactivity at over 100 US airports. AIP
entitlementfunds are also identified for calendar year 1994.
NTIS
Air Traffic; Air Transportation; Cago

19980017702National Tansportation Safety Bogrivashington, DC USA
National Transportation Safety Board Aircraft Accident Report: Crash during Emergency Landing, Phoenix Air Learjet
35A, N521FA, Fresno, California, December 14, 1994
Aug. 01, 1995; 74p; In English
Report No.(s): PB95-910404; NTSB/AAR-95/04; No Copyrightais CASI; A04, Hardcopy; AO1, Microfiche

Thereport explains the accident involving the Phoenix Air Learjet 35A that cragtiedlattempting an emgency landing
at Fresno Air Brminal, Fresno, California, on December 14, 1994. Safety issues in the report focused on maintenance, inspection
andquality assurance. Safety recommendation concerning these issues were made to thevigaerahdministration, Phoe
nix Air, and the Department of Defense.
NTIS
Aircraft Accident Investigation; Lear Jet Aiaft; Aircraft Accidents; Crashes

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based), and air traffic control.

19980016934National Tansportation Safety Bogrivashington, DC USA
National Transportation Safety Board Special Investigation Report: Air Taffic Contr ol Equipment Outages
Jan. 23, 1996; 44p; In English
ReportNo.(s): PB96-917001; NTSB/SIR-96/01; Copyrighaived; Avail: Issuing Activity (Natl Bchnical Information Service
(NTIS)), Microfiche

This report examines the outages involving computer and related equipment in certain air route traffic control centers
(ARTCCs).Thesafety issues discussed in the report include the increasing frequency of outages involving the aging IBM 9020E
computerequipment; other equipment outages involving power systems and communications equipment unrelated to the aging
IBM computer systems; lack of controller proficiency with one of the backup computer systems; the increased likelihood that
someARTCC computer systems will lmperated with compromised redundancy; and the advdest ef the retirement of highly
skilled airways facilities technicians on the Federalafion Administration$ (FAA) ability to maintain and repair many air tfiaf
controlsystems. Safety recommendations concerning these issues were madéfa the F
NTIS
Air Traffic Contol; Control Equipment; Air Tansportation; Contollers; Safety Management



19980017009Eurocontrol Experimental CenfrBretigny France
Space System Safety Case: EGNOS Space System Safety Case-Outliokeié 2
Daniels,D., Eurocontrol Experimental Centfferance; FletcheP. A., Eurocontrol Experimental Centre, France; Jun. 1997; 64p;
In English
Report No.(s): PB9814846; EEC-312-V2; No Copyrightvail: CASI; A04, Hardcopy; A01, Microfiche

Volumell of this report forms deliverable 2 of the Impact Study on the IntroductiarSpface System Safety Case into the
safetyregulation of radio navigation services. It presents an outline of the Space System Safé®sCaar the European Geo
stationaryNavigation Overlay Service (EGNOS).
NTIS
Radio Navigation; Satellite Navigation Systems; Civiafion; Safety Management; Safety Factors; Systems Engineering

19980017050Coast Guard Academept. of EngineeringNew London, CT USA
Magnetic Loop Based LORAN Receiver for Urban Canyon ApplicationsFinal Report
PetersonB. B., Coast Guard AcademySA; McKaughan, M., Coast Guard AcaderdyA; Heye, S., Coast Guard Academy
USA; Mendoza, J., Coast Guard Academy, USA; Leone, D., Coast Guard Academy, USA; Nakiek|ntegrated Systems
ResearclCorp., USA; Dykstra, Kenneth U., Integrated Systems Research Corp., USA, Milkee C., Science Applications
International Corp., USA; Jan. 1997; 377p; In English
Report No.(s): PB97-169114; USCGA-01-97; No Copyrighiaia CASI; A17, Hardcopy; A03, Microfiche

During the summer of 1996, the fizie of National Drug Control Poligyhe British Home Gice, and the Defense Advanced
Research Projects Agency funded the development of a digital H-field LORAN receiver and joint United States/UK radionaviga
tion experiments to determine the accuraepeatabilityand availability of LORAN in urban locations. The data measimred
this experiment were taken using Hrfield LORAN receiverDetails are presented of the US Coast Guard Academy developed
all digital H-field LORAN receiver which accepts a precise oscillator input to produce a two station time-of-arrival (TOA) fix
if three stations are not available. In addition, the results of extensive LORAN, GPS, and GPS/GLONASS testing in urban canyons
arerepresented. The first experiments were performed in London utilizing a van supplied by the UK and outfitted by a joint U.S./
U.K. team. The second set of experiments were performed in the bivCity area. The Newodfk data collected over a two
weekperiod also indicated the receiver could consistently correctly acquire and provide fixes of accuracy comparable to GPS SPS.
NTIS
Ground Truth; LORAN; Cities; Global Positioning System; Radio Receivers; Radio Reception; Radio Signals; Navigation
Instruments

19980017078Naval Research Labiashington, DC USA
Truetime MK-V 151-301-522 P/Y Code GPS Receiver Live Statice$t
PowersEdward D., Naval Researtlab., USA; Jones, Edward C., Naval Research Lab., USA, Brad, Jimmie, Naval Research
Lab.,USA; Nov 24, 1997; 37p; In English
Report No.(s): AD-A332380; NRL/MR/8150--97-B4; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

The GPS Program @ites, Los Angeles Air Force Base, California, has established a Cefbepaftise (COE) comprised
of several agencies, each providing unique GPS test capabilititee fourpose of developing a Commercial Receiest Pre
gram (CRTP). The Responsible Test Organization (RTO) for the COE is the 746th Test Group, 46th Guidance Test Squadron,
HollomanAir Force Base, New Mexico. The Naval Research Laboratory (NRL) hasibsigmed as a COE with the responsibil
ity of testing the time output characteristics and accuracy of the commercial receivers. The NRL clock testing facility has time
traceabldo the U.S. Naval Observatory and the procedures used are taken from the CORE INS/GR/EGI TEST PLAN prepared
by RTO.
DTIC
Global Positioning System; Observatories; Receivers; StatsT

19980017102Eurocontrol Experimental CenfrBretigny France
EATCHIP 3 Evaluation and Demonstration. Phase 2. Experiment 1: Civil/Military Co-ordination Final Report
Dorbes, A., Eurocontrol Experimental Centre, France; Aug. 1997; 78p; In English
Report No.(s): PB981U879; EEC-318; No Copyrightvail: CASI; A05, Hardcopy; A01, Microfiche
This report describes the evaluation of system support for Civil/Military co-ordination, consisting of flight data exchange
betweertivil and military AT'S units, and airspace crossing co-ordination messages. Concept, and general HMI presentation and
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interactionprinciples were welteceived. The &ct of the system supported crossing function appeared beneficial in that-it facili
tatedand expedited civil/military exchanges, as compared to the current French operational situation.

NTIS

Civil Aviation; Coodination; Evaluation; Experimentation; Airrdffic Contol; Control Systems Design; Militarye€hnology

19980017320Arizona Dept. of Tansportation, fansportation Research Centehoenix, AZ USA
Cost Effectiveness and Magnitude of Potential Impact of &fious Congestion Management Meas&s
Rowell, M., Arizona Dept. of Tansportation, USA; Buonincontri,,FArizona Dept. of Tansportation, USA; Semmens, J.,-Ari
zonaDept. of Tansportation, USA; Mal997; 89p; In English
Report No.(s): PB97-155568; FHAMAAZ-97-453; No Copyright; &ail: CASI; A05, Hardcopy; A01, Microfiche

Phoenixand Tucson are 'non-attainment’ areas under th& &Rir quality guidelines.ahicle trafic is the main man-made
sourceof the regiors air quality problems.afious methods for reducing the vehicular contribution to air pollutionarstantly
underconsideration and debate. The potential impact on air quality of each measure varies. Each measure afsoempeatif
associateavith it. At the same time, there are limited resources available to fund these measures. The original contribution of this
report is contained in the translation of congestion abatement impacts into air quality impacts. The air quality estimates are calcu
latedusing nhumbers specific to Phoenix andt3on. The methodology permits comparison of the available congestion abatement
options by the potential magnitude of emissions reductions and by cost-effectiveness of removing pollutants. The near term
(within five years) results are summarized in the Tables Al through A4, for PhoenixesahTrespectivelyrhe purpose of
thisreport is to provide policy makers with a guide to options that are available to reduce congestion léwed tosgy more cost-
effectiveprogram for reducing vehicle generated air pollution.
NTIS
Congestion; Air Quality; Air Pollution; faffic; Motor \ehicles

19980017579NERAC, Inc, Tolland, CT USA
LORAN C Navigation. (Latest citations from the NTIS Bibliographic Database)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-867791; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

Thebibliography contains citations concerning LORAN C for air and maritime navigatipicslinclude coastal confluence
oninland waters, automatic vehicle location and tracking, distress systems, portable land position location, meteamndlogical
atmosphericdata acquisition, time and frequency synchronization, and position fixanipug LORAN C equipment and signal
propagatiordevices are also examined.
NTIS
LORAN C; Fequency Synchnization; Meteoological Instruments; Navigation; Automatic CasitrAir Navigation

19980017698National Academy of Sciences - National Research Coukmibnautics and Space Engineering Bo®ashing-
ton, DC USA
Global Positioning System for the Geosciences: Summary afioceedings of a Wrkshop on Improving the GPS Refer
enceStation Infrastructur e for Earth, Oceanic, and Atmospheric Science Applications
1997; 258p; In English; Global Positioning System for the Geosciericd®, War 1996, BoulderCO, USA
ReportNo.(s): NASA/TM-97-206792; NAS.15:206792; PB98-109895; Copyrightiked; Avail: CASI; A12, Hardcopy; A03,
Microfiche

This report, which represents thesults of the workshop, is divided into two sections. Section | includes an executive sum
mary, a chapter introducing the reader to GPS and its usefulness for Earth, oceanic, and atmospheric research, and four chapter
summarizing the themes of the workshop presentations, poster papers, and working group discussions. Section Il contains the
proceedings of the workshop aiscdivided into five chapters corresponding to the five categories of invited papers written by
workshopspeakers and authorspdster papers. The appendices contain additional information about the workshop and-the Steer
ing Committee.
NTIS
Global Positioning System; Conégrces; Oceanography; Earth Sciences; Atmospheric Physics; Geology; Geophysics

19980017934Aeronautical Systems Djw\right-Patterson AFB, OH USA

Specification for USAF Standard Form, Fit, and Function (F3) Medium Accuracyinertial Navigation Unit, Revision D
Sep. 21, 1992; 300p; In English
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ReportNo.(s): AD-A332939; ASD-SNU-84-1-Rev-D; No Copyrightyal: CASI; A13, Hardcopy; A03, Microfiche

This specification establishes the requirements in terms of Form, Fit, and Function (including performance) for an Inertial
NavigationUnit (INU) applicable to a broad spectrum of vehicles. It is the intent of this specification to define the INU require
mentssuch that multiple contractor designed and produced hardware can be used interchangeably at the Line Rémitaceable
(LRU) levelin any given vehicle. The unique CDU interface is no longer part of this specification, and is now covered in SNU
84.1/F-16.
DTIC
Military Vehicles; Inertial Navigation; Range (Egmes)

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19980017031NERAC, Inc, Tolland, CT USA
Helicopters: Vibration Analysis. (Latest Citations from the NTIS Bibliographic Database)
Nov. 1995; In English; Page count unavailable.
Report No.(s): PB96-855358; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning rotor induced vibration in helicopters and rotary wing aiopiaft.ificlude
coupledrotor/airframevibration analysis, the influence of atmospheric turbulence on vibration, model and full scale wind tunnel
testing,and flight and ground testslethods of vibration reduction are investigated, including blade tip sweep, blade tip design
optimization, blade tabs, and vibration isolators. Adaptive control systems are discussed in a separate bibliography. (Contains
50-250citations and includes a subject term index and title list.)
NTIS
Helicopters; Rotary \Mg Aircraft; Mbration Effects; Bibliographies

19980017222European Qanization for the Safety of Air NavigatipExperimental Centre, Bretigny-sOrge, France
Revision Summary Document for the Base of Aaraft Data (BADA)
Bos, A., European @anization for the Safety of Air Navigation, France; Jan. 1997; 47p; In English
Report No.(s): PB97-140826; EEC/NOTE-2/97-Rev; Copyrigaived; Avail: CASI; A03, Hardcopy; A01, Microfiche
This Revison Summary Document (RSD) describes all changes made to BADA files in Revision 2.5 since the previous
releaseRevision 2.4. Configuration management procedures for BADA trace all changes through configuration Change Orders
(CCOs).The RSD thus presents a list of all 30 CCOs implemented for BADA 2.5 along with a description for each CCO.
NTIS
Configuration Management; Operations Resar

199800172590Id Dominion Coll, College of Engineering and@&hnology Norfolk, VA USA
Impact and Penetration Simulations for Composite \ihg-like Structur es Final Report
Knight, Norman E Old Dominion Coll., USA; Jan. 30, 1998; 33p; In English
Contract(s)/Grant(s): NAG1-1858
Report No.(s): NASA/CR-1998-206825; NAS 1.26:206825; No CopyrighajlACASI; A03, Hardcopy; A01, Microfiche
Thegoal of this research project was to develop methodologies for the analysis of wing-like structures subjected to impact
loadings.Low-speed impact causirgther no damage or only minimal damage and high-speed impact causing severe laminate
damageand possible penetration of the structure were to be considered during this re$edrdb &fdress this goal, an assess
ment of current analytical tools for impact analysis was performed. Assessment of the analytical tools for impact and penetration
simulationswith regard to accuragynodeling, and damage modeling was considered asawetlbustness,fafient, and usage
in a wing design environment. Following a qualitative assessment, selected quantitative evalilbbiergerformed using the
leading simulation tools. Based on this assessment, future research thrusts for impact and penetration simulation of composite
wing-like structures were identified.
Derived from text
Composite Structes; Structural Analysis; Impact Damage; Penetration; Laminatésg$y Computerized Simulation
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19980017299NASA Ames Research Centdoffett Field, CA USA
Design and Development of a Dynamically Deforming Leading Edge Airfoil for Unsteady Flow Corat
Chandrasekhard). S., Naval Postgraduate School, USA; ChariW., Army Aviation Systems Command, USA;iMér, M. C.,
MCAT Inst., USA; Paulson, G. N., NASA Ames Research Celt8A; Sticht, C. D., NASA Ames Research Cent#8A; Oct.
1997;10p; In English
Contract(s)/Grant(s): ARO-MIPR-133-94
ReportNo.(s): AD-A332264; NASA/TM/97-206759; NAS 1.15:206759; ARO-3248EG; No Copyright; Aail: CASI; A02,
Hardcopy;A01, Microfiche

A novel approach to unsteady flow separation and dynamic stall control using a dynamically deforming leading edge airfoil
is described. The design details of a carbon-fiber composite skin airfoil having a thickness of 0.002 in. at the leading edge and
capableof deforming at 20 Hz in unsteady flow at freestream Mach numberstofQup5, are discussed. Implementation of the
schemeat model scales places extraordinary demands on the design, material and fabrication of such an airfoil. Rate scaling further
requiresvery-rapid-response instrumentation, measurement technigues and data acquisition schemes. The speciatinstrumenta
tion control system developed for these experiments as well as the fluid dynamic results of successful flow control that was
achievedusing this method, are also discussed.
DTIC
Separated Flow; Unsteady Flow; Aelynamic Stalling; Mach Number; Airfoils

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft.

19980017168NASA Lewis Research Cenjetleveland, OH USA
Optimization of Jet Mixing Into a Rich, Reacting Crossflow
Leong,M. Y., California Univ, USA; Samuelsen, G. S., California UnMSA; Holdeman, J. D., NASA Lewis Research Center
USA; Dec. 1997; 16p; In English; 36th; Aerospace Sciences Meeting and Exhibit, 12-15 Jan. 1998, RES#;NBponsored
by American Inst. of Aeronautics and Astronautics, USA; Original contains color illustrations
Contract(s)/Grant(s): FOP-537-02-20
Report No.(s): NASA/TM-97-206294; E-10978; NAS 1.15:206294; AIAA Paper 98-0156; No Copyright; Avail: CASI; A03,
Hardcopy;A01, Microfiche

Radialjet mixing of pure air into a fuel-rich, reacting crossflow confined to a cylindrical geometry is addressed with a focus
on establishing an optimal jet orifice geomeffe purpose of this investigation was to determine the number of round holes that
mosteffectively mixes the jets with the mainstream fl@md thereby minimizes the residence time of-s&zchiometric and
unreactegackets. Such a condition might reduce pollutant formation in axially staged, gas turbine combustor systems. Five dif
ferentconfigurationsconsisting of 8, 10, 12, 14, and 18 round holes are reported here. An optimum number of jet orifices is found
for a jet-to-mainstream momentum-flux ratio (J) of 57 and a mass-flow ratio (MR) of 2.5. For this condition, the 14asefice
produceghelowest spatial unmixedness and the most uniformly-distributed species concentrations and temperature profiles at
aplane located one duct diameter length from the jet orifice inlet.
Author
Jet Mixing Flow; Coss Flow; Combustion Chambers; GasHines; Orifices

19980017196United Technologies CorpPatt and Whitneyeast Hartford, CT USA
Advanced Low-Noise Reseah Fan Stage DesignFinal Report
Neubert, Robert, United Technologies Corp., USA; Bock, Larry, United Technologies Corp., USA; Malmborg, Eric, United
Technologieorp., USA; Owen-PegWilliam, United Technologies Corp., USA; Dec. 1997; 70p; In English
Contract(s)/Grant(s): NAS3-26618TRP-538-03-12-00
Report No.(s): NASA/CR-97-206308; BH:A06; NAS 1.26:206308; No Copyrightyvail: CASI; A04, Hardcopy; A01, Micro
fiche

This report describes the design of the Advanced Low-Noise Research Fan stage. The fan is a variable pitch design, which
is designed at theruise pitch condition. Relative to the cruise setting, the blade is closed af taldcopened for reverse thrust
operation.The fan stage is a split flow design with fan exit guide vanes (FEGVs) and core stators. The fan stage design is combined
with a nacelle and engine core duct to form a powered fan/nacelle subscale model. This model is inteseléd dombined
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aerodynamicacoustic, and structural testing in a wind tunnel. The fan has an outer diameter of 22 in. and a hub-to-tip of 0.426
in., which allows the use of existing NASA fan and cowl force balance and rig drive systems. The design parameters were selected
to permit valid acoustic and aerodynamic comparisons with the Pratt & Whitney (P&W) 17- and 22-in. rigs previously tested under
NASA contract. The fan stage design is described in detail. The results of the design axisymmetric ar®tdkmaererodynamic

analysis are presented at the critical design conditions. The structural analysis of the fan rotor and attachment is included. The
bladeand attachment are predicted to have adequate low-cycle fatigaedifn acceptable operating range without resonant
stress or flutterThe stage was acoustically designed with airfoil counts in the FEGV and core stator to minimiz& faoibe.

FEGV tone analysis developed separately under NASA contract was used to determine the apfoilwounts. The fan stage
wasmatched to the existing nacelle, designed under the previous P&W low-noise contract, to form a famodekfle wind
tunneltesting. It is an axisymmetric nacelle for convenience in testing and analysis. Previous testing confirmed that the nacelle
performedas required at various aircraft operating conditions.

Author

Turbofans; Low Noise; NavieBtokes Equation; Ducted Fans; Computational Fluid Dynamics; Structural Design

19980017287NASA Lewis Research Cente&leveland, OH USA
Calculation of Multistage Turbomachinery Using Steady Characteristic Boundary Conditions
Chima,Rodrick \V/, NASA Lewis Research Cent&iSA; 1998; 18p; In English; 36th; Aerospace Sciences Meeting and Exhibit,
12-15Jan. 1998, Reno, NWUSA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 523-26-13
ReportNo.(s): NASA/TM-1998-206613; E1D33; NAS1.15:206613; AIAA Paper 98-0968; No Copyrightal: CASI; A03,
Hardcopy;A01, Microfiche

A multiblock NavierStokes analysis code for turbomachinery has been modified to allow analysis of multistage-turboma
chines A steady averaging-plane approach was tiegrass information between blade rows. Characteristic boundary conditions
written in terms of perturbations about the mean flow from the neighboring blade row were used to allow close spacing between
theblade rows without forcing the flow to be axisymmetric. In this report the multiblock code is described briefly and the charac
teristicboundary conditions and tlaeeraging-plane implementation are described in detad.approaches for averaging the
flow properties are also described. A two-dimensional turbine stator case was used to compare the characteristic boundary condi
tionswith standard axisymmetric boundary conditionsfédénces were apparent but smalihis low-speed case. The two-stage
fuel turbine used on the space shuttle main engines was then analyzed using a three-dimensional averaging-plane approach. Corr
putedsurface pressure distributions on the stator blades and endwalls and computed distributions of blade surface heat transfe
coeficient on three blades showed very good agreement with experimental data from two tests.
Author
Navier-Stokeg&quation; Computational Fluid Dynamics; &sue Distribution; Heat Tansfer Coefficients; Multibloclérids;
Finite Difference Theory; Orbulence Models; Grid Generation (Mathematic)riines

19980017318lllinois Univ. at Urbana-Champaigirbana, IL USA
Numerical Investigation of Hot Gas Ingestion by SOVL Air craft Final Report
Vanka, S. R lllinois Univ. at Urbana-Champaign, USA; Jan. 199B2(; In English; Original contains color illustrations
Contract(s)/Grant(s): NAG3-1026TRP 523-26-33
Report No.(s): NASA-CR-4769; NAS 1.26:4769; E-10676; No CopyrighilACASI; A06, Hardcopy; A02, Microfiche

This reportcompiles the various research activities conducted under the auspices of the NASA Grant NAG3-1026, "Numeri
cal Investigation of Hot Gas Ingestion by @VL Aircraft” during the period of April 1989 to April 1994. Thefaft involved
thedevelopment of multigrid based algorithms and computer programs for the calculation of the flow and temperature-fields gen
eratedby Short Bke-of and \értical Landing (SDVL) aircraft, while hovering in ground proximitgf particular importance
has been the interaction of the exhaust jets with the head wind which gives rise to the hot gas ingestion process. The objective
of new STOVL designs to reduce the temperature of the gases ingested into the engine. The present work describes a solutiol
algorithmfor the multi-dimensional elliptic partial-dirential equations governing fluid flow ahdat transfer in general curvi
linearcoordinates. The solution algorithm is based on the multigrid technique which obtains rapigemeef théterative
numericalprocedure for the discrete equations. Initifb$ were concerned with the solution of the Cartesian form of the equa
tions. This algorithm was applied to a simulated38AL configuration in rectangular coordinates. In the next phase of the work,
acomputer code for general curvilinear coordinates was constructed. This was applied to r@dlebS8®metries on curvilinear
grids. The code was also validated in model problems. In all thésgsethe standard k-Epsilon model was used.
Author
STOVL Aircraft; High Temperatue Gases; Flow Distribution; Exhaust Gasesrtital Landing; Heat Tansfer
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19980017776NASA Lewis Research Cenjetleveland, OH USA
Fuel Injector Patternation Evaluation in Advanced Liquid-Fueled, High Pressue, Gas Tirbine Combustors, Using Non
intrusive Optical Diagnostic Techniques
Locke, R. J., NYMA, Inc., USA; Hicks, Y. R., NASA Lewis Research Center, USA; Anderson, R. C., NASAResgarch
Center, USA; Zaller, M. M., NASA Lewis Research Center, USA; Feb, 1998; 16p; In English; 34th; JANNAF CS/PSHS/APS
JointMeeting, 27-31 Oct. 1997, &t Palm Beach, FL, USA; Sponsored by Johns Hopkins,WA; Original contains color
illustrations
Contract(s)/Grant(s\NAS3-27186; ROP 538-06-12
ReportNo.(s): NASA/TM-1998-206292; NAS 1.15:206292; E-10977; No CopyrighailACASI; A03, Hardcopy; A01, Micro
fiche

Planarlaserinduced fluorescence (PLIF) imaging and planar Mie scatteringsaéato examine the fuel distribution pattern
(patternationfor advanced fuel injector concepts in kerosene burning, high pressure gas turbine combustors. Three diverse fuel
injectorconcepts for aerospace applications were investigated under a broad range of operating conditions. ffategiiPkation
results are contrasted with those obtained by planar Mie scattering. Further comparison is also made for one injector with data
obtainedthrough phase Doppler measurementsfeighces in spray patterfar diverse conditions and fuel injector configura
tions are readily discernible. An examination of the data has shown that a direct determination of the fuel spray angle at realistic
conditionsis also possible. The results obtained in shisly demonstrate the applicability and usefulness of these nonintrusive
opticaltechniques for investigating fuel spray patternation under actual combustor conditions.
Author
Laser Induced Fluascence; Fuel Injection; Nonintrusive Meamment; Liquid Fuels
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AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls; and autopilots.

1998001 7530California Univ, Dept. of Mechanical and Aeronautical Engineeribgvis, CA USA
Unified Theory for Air craft Handling Qualities and Adverse Aircraft-Pilot Coupling
Hess, R. A., California Univ., USA; Journal of Guidance, Control and Dynamics; 1997; Volume 20, No. 6, pp. 1141-1148; In
English; 35th; Aerospace Sciences Meeting, 6-9 Jan. 1997, Reno, NV, USA; Sponsored by American Inst. of Aeronautics and
AstronauticsUSA
Contract(s)/Grant(s): NAG1-1744
ReportNo.(s): NASA/CR-1997-20756; NAS 1.26:20715; AIAA Paper 97-0454; Copyright &Wed; Avail: CASI; A03, Hard
copy; A01, Microfiche

A unified theory for aircraft handling qualities and adverse aircraft-pilot coupling or pilot-induced oscillations is introduced.
The theory is based on a structural model of the hypilan A methodology is presented for the prediction of (1) handling-quali
tieslevels; (2) pilot-induced oscillation rating levels; and (3) a frequency range in which pilot-induced oscillations are likely to
occur.Although the dynamics of the force-feel system of the cockpit inceptor is included, the methodology will not account for
effectsattributable to control sensitivity and is limited to single-axis tasks and, at present, to linear vehicle models. The theory
is derived from the feedback topology of the structural model and an examination of flight test results for 32 aircraft configurations
simulatedby the U.S. Air Force/CALS®N NT-33A and Dtal In-Flight Simulator variable stabiliggircraft. An extension to nen
linearvehicle dynamics such as that encountered with actuator saturation is discussed.
Author
Aircraft Control; Aircraft Pilots; Pilot Induced Oscillation; Frequency Ranges; Actuators; Controllability; Aircraft
Configurations

1998001 7538California Univ, Dept. of Mechanical and Aeronautical Engineeribgvis, CA USA

Flight Contr ol System Design with Rate Saturating Actuators

HessR. A., California Univ, USA; Snell, S. A., California UnivUSA; Journal of Guidance, Control and Dynamics; 199F- V
ume20, No. 1, pp. 90-96; In English

Contract(s)/Grant(s): NAG1-1744

ReportNo.(s): NASA/CR-97-20717; NAS 1.26:20717; Copyright Vdived (NASA); Avail: CASI; A02, Hardcopy; A01, Micro
fiche
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Actuatorrate saturation is an important factor adversdicéihgthe stability and performance of aircraft flight control-sys
tems.It has been identified as a catalyst in pilot-induced oscillations, some of which have been catastrophic. A simple design tech
nigueis described that utilizes software rate limiters to improve the performance of control systems operating in the presence of
actuatoratesaturation. As described, the technique requires conteattefs to be ganged such that arfeabr is driven by only
asingle compensated error signal. Using an analysis of the steady-state behavior of the system, requirements are placed upon th
type of the loop transmissions and compensators in the proposed technique. Application of the tectiréciestgn of a multi-
input/multi-output, lateral-directional control system for a simple model of a high-performance fighter is demonstrated as are the
stability and performance improvements that can accrue with the technique.
Author
Flight Control; Control Systems Design; Actuators; BriSignals; Compensators; A&naft Contol; Pilot InducedOscillation;
Catalysts

19980017615NASA Dryden Flight Research CentEdwards, CA USA

A Worst-Case Approach for On-Line Flutter Prediction

Lind, Rick C., NASA Dryden Flight Research Center, USA; Brenner, Martin J., NASA Dryden Flight Research Center, USA,

1998;8p; In English

Report No.(s): NASA/TM-1997-207056; NAS 1.15:207056; No CopyrighsilACASI; A02, Hardcopy; A01, Microfiche
Worst-casdlutter magins may be computed for a linear modéh respect to a set of uncertainty operators using the struc

tured singular value. This paper considers an on-line implementation to compute these robust margins in a flight test program.

Uncertaintydescriptions are updated at test points to account for unmodeled time-varying dynamics of the airplane by ensuring

therobust model is ndhvalidated by measured flight data. Robustgirer computed with respect to this uncertainty remain con

servative to the changing dynamics throughout the flight. A simulation clearly demonstrates this method can improve the effi-

ciencyof flight testing by accurately predicting the flutter giarto improve safety while reducing the necessary flight time.

Author

Aeroelasticity; On-Line Systems; Flutter Analysis; Prediction Analysis Techniques; Flutter; Flight Tests; Dynamic Structural

Analysis

19980017705Missouri Univ, Dept. of Mechanical and Aerospace Engineergjla, MO USA
Hypersonic \ehicle Trajectory Optimization and Control Final Report
BalakrishnanS. N., Missouri Uniy USA; Shen, J., Missouri UnjWJSA; GrohsJ. R., Missouri Uniy USA; Jul. 1997; 64p; In
English
Contract(s)/Grant(sNAG1-1728; NSF ECS-93-13946
Report No.(s): NASA/CR-97-206809; NAS 1.26:206809; No Copyrigh&ilACASI; A04, Hardcopy; AO1, Microfiche

Two classes of neural networks have been developed for the study of hypersonic vehicle trajectory optimization and control.
Thefirst one is called an "adaptive critic’. The uniqueness and main features of this approach are that: (1) they need no external
training; (2) they allow variability of initial conditions; and (3) they can serve as feedback control. This is used to solve a 'free
final time’ two-point boundary value problem that maximizes the mass at the rocket burn-out while satisfying the pre-specified
burn-out conditions in velocitflightpath angle, and altitude. The second neural network is a recurrent network. An interesting
featureof this network formulation is that when its inputs are thefmierfits ofthe dynamics and control matrices, the network
outputs are the Kalman sequences (witluadratic cost function); the same network is also used for identifying tHieod
of the dynamics and control matrices. Consequentlycan use it to control a system whose parameters are uncertain. Numerical
resultsare presented which illustrate the potential of these methods.
Derived from text
Neural Nets; Hypersonicelicles; Tajectory Optimization; Dynamic Cortl; Feedback Contl; Boundary ¥lue Poblems
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RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways, aircraft repair and overhaul facilities; wind tunnels,; shock tubes, and aircraft engine test
stands.

19980017111National Inst. of Standards andchnology Electromagnetic Fields DivBoulder CO USA

TEM/Reverberating Chamber Electromagnetic Radiation Test Facility at Rome Laboratory
Crawford, M. L., National Inst. of Standards aretiinology USA; Riddle, B. F National Inst. of Standards andchnology,
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USA; Camell, D. G., National Inst. of Standards ardhihology USA; Jan. 1996; 75p; In English
Report No.(s): PB96-155023; NISTIR-5002; No Copyrightaifs CASI; A04, Hardcopy; A01, Microfiche

This report summarizes the measurement and evaluation of a TEM/reverberating chi&msbg#ramber was developed as
a single, integrated facility for testing radiated electromagnetic compatibility/vulnerability (EMC/V) of large systems over the
frequencyrange of 10 kHz to 18 GHz or highdihe facility consists of a lge shielded enclosure configured as a transverse elec
tromagnetic (TEM) transmission line-driven reverberating chamber. TEM mode test fields are generated at frequencies below
multimodecutof, and mode-stirred test fields are generated at frequencies above multimofiérbetoéport discusses thasis
for such a development including the theoretical concepts, the advantages and limitations, the experiments approach for evaluat
ing the operational parameters, and the procedures for using the chamber to perform EMC/V measurements. Both the chamber
cw and pulsed rf characteristics are measured and analyzed.
NTIS
Electomagnetic Radiation; Continuous Radiation; Reverberation; Edetagnetic Compatibility; &st Facilities

19980017122California Univ, Santa Cruz, CA USA
Guidance on Establishing Tace Metal Clean Rooms in Existing Facilities, January 1996
Flegal, A. R., California Uniy USA; Jan. 1996; 21p; In English
Report No.(s): PB96-193321; ERB21/B-96/001; No Copyright; viail: CASI; A03, Hardcopy; A01, Microfiche
Theguidance document provides a mix of what is optimal and what is acceptable in establishing trace metal clean laboratories
within existing facilities. It is based on experience rather than specific engineering designs. This experience also includes
constructinghree temporary’ (one is now ten years old) trace metal clean laboratories in existing facilities and degigicig a
metal clean laboratory in a new building. The design of each laboratory was based on numerous discussions of the advantage:
anddisadvantages of dérent designs with numerous other uses of trace metal clean laboratories.
NTIS
Clean Rooms; Laboratoriesydce Elements; Metals; &ter Pollution

19980017802Joint est and Evaluation Directorat@/hite Sands Missile Range, NM USA
System Integration Test Linked Simulators PhaseFinal Report
SturgeonSteven J., Jointebt and Evaluation Directorate, USA; McKee, Leslie L., Joist Bnd Evaluation Directorate, USA;
Jul. 1997; 352p; In English
Contract(s)/Grant(s): DAAH01-95-C-0310
ReportNo.(s): AD-A332057; DMSTTIAC-SOAR-98-0BADS/JTE-TR-97-001; No Copyrightyail: CASI; A16, Hardcopy;
AO03, Microfiche

TheLinked Simulators Phase (LSP) of the Systems Integragsh(B1T) was executed by the Joint Advanced Distributed
Simulation(JADS) Joint €st Force (JTF) and the Naval Aiavfare Centeneapons Division (NWCWPNS) between August
andNovember 1996. The purpose of the SIT is to evaluate the utility of using advanced distributed simulations (ADS) to support
cost-effective testing of an integrated missile weapon/launch aircraft system in an operationally realistic scenario. This was
accomplishedh the LSP by replicating an actual live test in which a single shooter aircraft lau nched an AIM-9M missile against
asingle taget aircraft. In the LSRhe shootertamget, and missile were all represented by simulation laboratories. ADS were used
to link NAWCWPNS manned flight laboratories representing the aircraft to-ao-air missile hardware-in-the-loop (HWIL)
laboratory representing the missile. This report details the results of executing tlireclLgihg validity of the AIM-9M data
acquired utility of the LSP configuration for parametric studie$eets of latency on test results, and didity of the ADS net
work to support the testing.
DTIC
Simulators; Systems Integration; Simulation; Distributed Interactive Simulation

19980017921Naval Surface \Wtfare CenterDahlgren, YA USA
Hypervelocity Wind Tunnel No. 9 Mach 7 Thermal Structural Facility \Verification and Calibration Final Report
Lafferty, John F, Naval Surface \&tfare CenteftUSA; Marren, Daniel E., Naval Surfaceavfare CentetUSA; Jun. 1996; 70p;
In English
Report No.(s): AD-A329697; NSWCDD/TR-95/231; No Copyrightax CASI; A04, Hardcopy; AO1, Microfiche
This report summarizes the verification and calibration of the new Mach 7 Thermal Structural Facility located at the White
Oak,Maryland, site of the Dahlgren Division, Naval Surfacarfate CenterThis efort was in support of the development of
a thermal structural ground testing capability for interceptor seeker windows and radomes. The new facility is located in the
HypervelocityWind Tunnel No. 9 complex and uses common gas supplyataum source hardwareesk included the initial
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facility operation as well as a detailed calibration at three specific design points. Calibration data were collected using a Pitot-probe
rake and a blunt sphere cone, each mounted at multiple locations in the test cell to fully characterize the test environment. The
ThermalStructural Facility achieves Mach 7 flow conditions with freestream pressures and temperptiva@snt to ambient
pressureand temperatures for altitudes betw88tD00 and 67,000 ft {15 and 20.5 km) for test times up to 5 sec. This ground
testfacility provides the capability necessary to test full-saatlercepter seeker windows in a true aero-thermal environment with
outthe need for scaling.

DTIC

Hypersonic Whd Tunnels; Hypervelocity iWd Tunnels; Calibrating

10
ASTRONAUTICS

Includes astronautics (general), astrodynamics; ground support systems and facilities (space), launch vehicles and space vehicles;
space transportation; space communications, spacecraft communications, command and tracking,; spacecraft design, testing and
performance; spacecraft instrumentation; and spacecraft propulsion and power.

19980017619NASA Lewis Research Cenjetleveland, OH USA
Comparison of High Aspect Ratio Cooling Channel Designs for a Rocket Combustion Chamber with Developmentaof
Optimized Design
Wadel, Mary | NASA Lewis Research CentéiSA; Jan. 1998; 78p; In English
Contract(s)/Grant(s): FOP 242-72-01
ReportNo.(s): NASA/TM-1998-206313; NAS 1.15:206313; E-10996; No CopyrighailACASI; A05, Hardcopy; A01, Micro
fiche

An analytical investigation on thefe€t of high aspect ratio (height/width) cooling channels, considerifeyatiftcoolant
channel designs, on hot-gas-side wall temperature and coolant pressure drop for a liquid hydrogen cooled rocket combustion
chamberwas performed. Coolant channel design elements considered were: length of combustion chamber in which high aspect
ratio cooling was applied, number of coolant channels, and coolant channel shape. Seven coolant channel designs-were investi
gated using a coupling of the Rocket Thermal Evaluation code andvth®imensional Kinetics codénitially, each coolant
channel design was developed, without consideration for fabrication, to reduce the hot-gas-side wall temperature from a given
conventionakooling channel baseline. These designs prodhoedas-side wall temperature reductions up to 22 percent, with
coolantpressure drop increases as low as 7.5 percent from the baseline. Fabrication constraints ébramiltdsl were applied
to the seven designs. These produced hot-gas-side wall temperature reductions of up to 20 percent, with coolant pressure dro
increasess low as 2 percent. Using high aspect ratio cooling channels for the entire length of the combustion chamber had no
additional benefit on hot-gas-side wall temperature over using high aspect ratio cooling channels only in the throat region, but
increasedtoolant pressure drop 33 percent. Independent of coolant channel shape, high aspect ratio cadllagovasiuce
the hot-gas-side wall temperature by at least 8 percent, with as low as a 2 percent increase ipresslaatdrop. ne design with
the highest overall benefit to hot-gas-side wall temperature and minwoént pressure drop increase was the design which used
bifurcatedcooling channels and high aspeatio cooling in the throat region. An optimized bifurcated high aspect ratio cooling
channeldesign was developed which reduced the hot-gas-side wall temperature by 18gretcedticed the coolant pressure
dropby 4 percent. Reductions of coolant mass flow rate of up to 50 percent were possible before the hot-gas-side wall temperature
reachedhat of the baseline. These mass flow rate reductions produced coolant pressure drops of up to 57 percent.
Author
High Aspect Ratio; Cooling; Combustion Chambersd$ue Drop; Rocket Engines

11
CHEMISTRY AND MATERIALS

Includes chemistry and materials (general); composite materials; inorganic and physical chemistry; metallic materials; nonmetallic
materials; propellants and fuels; and materials processing.

19980017268Lockheed Martin Engineering and Sciences Eampton, YA USA

Translaminar Fractur e Toughness of a Composite Wg Skin Made of Stitched Warp-knit Fabric Final Report
Masters, John E., Lockheed Martin Engineering and Sciences Co., USAL 983V 30p; In English
Contract(s)/Grant(s): NAS1-96014TRP 538-10-1-05
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Report No.(s): NASA/CR-201728; NAS 1.26:201728; No CopyrightilACASI; A03, Hardcopy; A01, Microfiche

A series of tests were conducted to measure the fracture toughness of carbon/epoxy composites. The composites were mad
from warp-knit carbon fabric and infiltrated with epoxy using a resin-film-infusion process. The fabric, which was designed by
McDonnellDouglas for the skinf an all-composite subsonic transport wing, contained fibers in the 0 deg, +/-45 deg, and 90 deg
directions. Layers of fabric were stacked and stitched together with Kevlar yarn to form a 3-dimensional preform. Three types
of test specimens were evaluated: compact tension, center notch tension, and edge notch tension. The effects of specimen siz
andcrack length on fracture toughness were measured for each specimen type. These data provide informatifectimethe s
of the test methods and on general trends imtéterial response. The scope of the investigation was limited by the material that
wasavailable.
Author
Fracture Stength; Extiles; Resin Film Infusion; Carbon Fibers; Epoxy Resinisigd/ Composite Structas; Ensile Ests

19980017394Geogia Inst. of Bch, Atlanta, GA USA
Environmental Durability of Adhesively Bonded Joints
Butkus, Lawrence M., Gegia Inst. of Bch., USA; Oct. 14, 1997; 348p; In English
Report No.(s): AD-A330646; AFFB7-028D; No Copyright; ¥ail: CASI; A15, Hardcopy; A03, Microfiche

The goal of this project was to evaluate the environmental durability of adhesively bonded aircraft joints using fracture
mechanicand the strain engy release rate concept. Three bonded aerospace material systems, two epoxies and one polyimide,
wereinvestigated. Adhesive specimens were tested for tearsiléoughness behavi@onded joint specimens were subject to
Mode I, Mode II, and mixed mode fracture tests and to Mode | fatigue tests. Prior to testing, selected specimens were exposed
for up to 10,000 hours to isothermal and thermally cyclic conditions simulating aircraft service environments. Analysis was
accomplishedising finite element programs aalbsed-form solutions. Environmental exposure caused reductions in the failure
strain,strength, and toughness, of the adhesive specimens and in the toughness and fatigue threshold of the lspedéd joint
mens.Specimens exposed to high temperature and humidity prior to testing and those tested at low tenipaicztivesof high
altitude operations experienced the most significant toughness losses. The fatigue crack growth rate sensitivity appeared to be
unaffectedby environmental exposure. Results are discussed in terms of their relationship to bonded joint design and should prove
valuableto eforts aimed at extending the lives of aging aircraft using bonded repairs as wellfagtsd@tused on using adhesive
bondingfor future aerospace structures.
DTIC
Bonded Joints; Adhesive Bonding; Durability; Evaluation; Eoninental €sts; Aicraft Structues

19980017547NERAC, Inc, Tolland, CT USA
Ceramic Fibers as Reinfocing Material (Latest Citations from the NTIS Bibliographic Database)
Nov. 1995; In English; Page count unavailable
Report No.(s): PB96-855184; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the development, manufacturing, and evaluation of ceramic fibers for use as
reinforcingmaterial. Mechanicgdroperties, high temperature characteristics, structural stabilidythermochemical properties
of ceramic fiber reinforced ceramic matrix composites and metal matrix composites are discussed. Citations also cever applica
tionsin gas turbine engines, space structures, cutting tools, optical/electronic units, and armors.
NTIS
Armor; Bibliographies; Ceramic Fibers; Ceramic Matrix Composites; Cutters; Gasine Engines; Highdmperatue; Large
SpaceStructues; Mechanical Ryperties; Metal Matrix Composites; Reinforg Materials; Spacecraft Struces
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ENGINEERING

Includes engineering (general); communications and radar; electronics and electrical engineering; fluid mechanics and heat transfer;
instrumentation and photography, lasers and masers; mechanical engineering, quality assurance and reliability; and structural
mechanics.

19980017226National Inst. of Standards andchnology Building Environment Diy Gaithersbug, MD USA

Performance of R-22 Alternative Refrigerants in a System with Qrss-Flow and Countetflow Heat Exchangers
Kim, M. H., National Inst. of Standards andchnologyUSA; Domanski, PA., National Inst. of Standards andchnology USA,
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Didion, D. A., National Inst. of Standards anechinologyUSA; Jan. 1997; 33p; In English
Report No.(s): PB97-138259; NISTIR-5945; No Copyrightaifs CASI; A03, Hardcopy; A01, Microfiche

This report presents results of performance tests of R-22 and four alternative fluids, R-134a, R-32/134a (30/70), R-407C, and
R-410A,at opening conditions typical for a residential heat pump. The study was performed in an experimental breadboard water
to-water heat pump in which a water/ethylene glycol mixture was used as the heat-fisdsfEne heat exchangers representing
theindoor and outdoor coils were counflaw, respectivelyThe cooling tests were conducted forfiié fluids, and the heating
testswere run for R-22 and R-407C. Theport presents tests results for the system and data characterizing the performance of
theheat exchangers and compres3tie zeotropic mixtures, R-32/134a and R-40@&d similar performance characteristics as
R-22. At tests performed at the same capaétiyd10A had the highest Cdiefent of Performance.
NTIS
Refrigerants; Heat Exchangers; Compsors; Cooling; Grss Flow; Ethylene Compounds
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ENGINEERING

Includes engineering (general), communications and radar; electronics and electrical engineering; fluid mechanics and heat transfer;
instrumentation and photography; lasers and masers; mechanical engineering; quality assurance and reliability; and structural
mechanics.

19980016933Wilson Technologies, In¢Ayr, Ontario Canada
Prototyping and Laboratory Testing an Qil-Free, Recippocating CompressorDeveloped Specifically for Refueling Com
mercial Natural Gas for Vehicles (NGV) FleetsFinal Report May 1994 - Mar 1996
Pennington, M. D., Wilson Technologies, Inc., Canada; Ender, T. C., Wilson Technologies, Inc., Canada; Mar. 1996; 29p; In
English
Contract(s)/Grant(s5RI-5093-493-2688
Report No.(s): PB97-104822; No Copyrighyjall: CASI; A03, Hardcopy; A01, Microfiche

Addressinga need for a compressor designed specifically for high pressure naturattga®0 to 50 standard cubic feet per
minute(scfm) range, components were designed and successfully tested in the laboratory for an oil-free 50 scfm cttmpressor
was expected to find application in the natural gas vehicle refueling, where it is important to avoid oil carryover and to ensure
cleaner burning natural gas, and where a need for a small compressor was perceived. However, a reevaluation of the marke
acknowledgedhe shift from this size of compressor tagkar fasterfill compressors, and the project was terminated.
NTIS
Compessed Gas; Comgssors; Natural Gas; Refueling

19980016989Cleveland State UnivCleveland, OH USA
Design Protocols and Analytical Strategies that Incorporate Structural Reliability ModelsFinal Report, 19 Jan. 1996 -
18 Jan. 1997
Duffy, Stephen [ Cleveland State UniMUSA; 1997; 85p; In English
Contract(s)/Grant(s): NCC3-448
Report No.(s): NASA/CR-97-207097; NAS 1.26:207097; No Copyrigh&lACASI; A05, Hardcopy; A01, Microfiche

Ceramicmatrix composites (CMC) and intermetallic materials (e.g., single cnyistal aluminide) are high performance
materialsthat exhibit attractive mechanical, thermal and chemical properties. These materials are critically important in advancing
certainperformance aspects of gas turbine engines. From an aerospace &ngarspective the new generation of ceramic-com
posites and intermetallics offers a significant potential for raising the thrust/weight ratio and reducing NO(x) emissions of gas
turbineengines. These aspects have increased interest in utilizing these materials in the hot sections of turbine engines. However
as these materials evolve and their performance characteristics improve a persistent need exists for state-of-the-art analytica
methodghat predict theesponse of components fabricated from CMC and intermetallic material systems. This need provided
themotivation for theechnology developed under this researébrefContinuous ceramic fiber composites exhibit an increase
in work of fracture, which allows for "graceful” rather than catastrophic failure. When loaded in the fiber direction, these compos
itesretain substantial strength capadigyond the initiation of transverse matrix cracking despite the fact that neither of its constit
uentswould exhibit such behavior if tested alone. As additional load is applied beyond first matrix cracking, the matrix tends to
break in a series of cracks bridged by the ceramic fibersadédifional load is born increasingly by the fibers until the ultimate
strengthof the composite is reached. Thus modelirigref supported under this researcloefhave focused on predicting this
sortof behavior For single crystal intermetallics the issues that motivated the technology development involved questions relating
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to material behavior and component design. Thus the rese&odhsepported by this grant had to determine the statistical nature

and source of fracture in a high strength, NiAl single crystal turbine blade material; map a simplistic failure strength envelope
of the material; develop a statistically based reliability computer algorithm, verify the reliability ematlebmputer algorithm,
andmodel stator vanes for rig tests. Thus establishing design protocols that enable the engineer to analyze and predict-the mechani
cal behavior ofceramic composites and intermetallics would mitigate the prototype (trial and error) approach currently used by
theengineering communityrhe primary objective of the researcfoefsupported by this short term grant is the continued cre

ation of enabling technologies for the macroanalysis of components fabricated from ceramic composites and intermetallic mate
rial systems. The creation of enabling technologies aids in shortening the product development cycle of components fabricated
from the new high technology materials.

Derived from text

CeramicMatrix Composites; Intermetallics; Nickel Aluminides; Gasbine Engines; Fractur Stength; Structural Reliability;
MechanicalProperties; Ceramic Fibers; Cracks; Computerized Simulation

19980017082NASA Langley Research Centétampton, YA USA
Aeroheating Predictions for X-34 Using an Inviscid-Boundary Layer Method
Riley, Christropher J., NASA Langley Research Center, USA; Kleb, William L., NASA Langley Research Center, USA; Jan.
1998;30p; In English
Contract(s)/Grant(s): FOP 242-80-01-01
ReportNo.(s): NASA/TM-1998-206906; NAS 1.15:206906; L-17688; No CopyrighgilACASI; A03, Hardcopy; A01, Micro
fiche

Radiativeequilibrium surface temperatures and surface heatingfratasa combined inviscid-boundary layer method are
presentedor the X-34 Reusable LauncleNicle for several points along the hypersonic descent portion of its trajeéotasgid,
perfect-gasolutions are generated with the Langley Aerothermodynamic Upwind Relaxation Algorithm (LAURA) &ratdhe
ParallelLowerUpper Relaxation (DPLUR) code. Surface temperatanesheating rates are then computed using the Langley
Approximate Three-Dimensional Convective Heating (LATCH) engineering code employing both laminar and turbulent flow
models.The combined inviscid-boundary layer method provides accurate predictions of surface temperatures over most of the
vehicleand requires much less computationfdrethan a NavieStokes code. This enables the generation of a more thorough
aerothermatiatabase which is necessary to design the thermal protection system and specify the flighiclienits.
Author
X-34 Reusable Launchetiicle; Aeodynamic Heating; Boundary Layers; Hypersonics; Convective Haasfer; Mathematical
Models;Algorithms
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GEOSCIENCES

Includes geosciences (general); earth resources and remote sensing; energy production and conversion; environment pollution; geo-
physics, meteorology and climatology,; and oceanography.

19980017933Environmental Protection Agendida, OK USA
Pilot Demonstration of Nitrate-Based Bioemediation of Fuel-Contaminated-Aquifer at Eglin AFB, Florida: SiteCharac-
terization, Design, and Performance EvaluationFinal Report Oct. 1992 - Sep. 1996
Hutchins,S. R., Environmental Protection AgentiSA; Miller, D. E., Environmental Protection AgentySA; Thomas, J. M.,
EnvironmentaProtection AgencyUSA; Ward, C. H., Environmental Protection AgentyA; Wiesner M. R., Rice Uniy, USA,
Apr. 1997; 240p; In English
Contract(s)/Grant(s): MIPR-92-65
Report No.(s): AD-A332940; AL/EQ-TR-1996-0034; No Copyrighiaik CASI; All, Hardcopy; A03, Microfiche

The objective of this research was to compare the extent of bioremediation of a fuel-contaminated aquifer using aerobic
recharge with and without nitrate addition. This research was undertaken to provide a direct comparison through the operation
of a pilot project at a JP-4 jet fuel-contaminated aquifer at Eglin AFB, FL. Nitrate can serve as an electron acceptor and results
in anaerobic biodegradation ofganic compounds v ia the processes of nitrate reduction and denitrifi@eicause nitrate is
lessexpensive and more soluble than oxygen, it may be more economical to remediate fuel-contaminated aquifers using nitrate
rather than oxygen. The pilot project treatment system consisted of two adjacent 100-foot x 100-foot cells that received nitrate-
amendedndunamended rechge, respectivelythrough sprinkler application. Performance was continuously monitored through
the use of both conventional and cluster wells located within and outside of the treatment cells. Peréorahaatien consisting
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of extensive chemical, microbiand toxicological analyses of aquifer sediments and groundwaeex conducted after 4 and

12 months of operation to provide a thorough evaluation oéxtent of nitrate-based bioremediation. Results showed geehar
applicationhad a positive &ct on both cells, resulting in decreased contaminant loads, increased nutrient distribution, increased
microbial populations, and decreased sediment toxicity

DTIC

Denitrogenation; Ground Water; JP-4 Jet Fuel; Loads (Forces); Microorganisms; Organic Compounds; Acceptor Materials;
Performanceélests
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LIFE SCIENCES

Includes life sciences (general); aerospace medicine; behavioral sciences; man/system technology and life support; and space biology.

199800169650hio State Uniy Cognitive Systems Engineering LaBolumbus, OH USA
Learning from Automation Surprises and "Going Sour” Accidents: Progress on Human-Centered AutomationFinal
Report
Woods,David D., Ohio State UniyUSA; SarterNadine B., lllinois Uniy, USA; Jan. 19, 1998; 42p; In English
Contract(s)/Grant(s): NCC2-592; NCC1-209
Report No.(s): NASA/CR-1998-207061; NAS 1.26:207061; No CopyrighdjlACASI; A03, Hardcopy; A01, Microfiche

Advancesn technology and new levels of automation on commercial jet transports has had feasy Hiiere haveeen
positiveeffects from both an economic and a safety point of vidwe technology changes on the flight deck also have had rever
beratingeffects on many other aspects of the aviation system afededif aspects of human performance. Operational experience,
research investigations, incidents, and occasionally accidents have shown that new and sometimes surprising problems have
arisenas well. What are these problems with cockpit automation, and what should we learn from them? Do theyaeprasent
tomationor human error? Or instead perhaps there is a third possibility - they represent coordination breakdowns between opera
torsand the automation? Are the problems just a series of small independent glitches revealed by specific accidents or near misses’
Do these glitches represent a few small areas where there are cracks to be patched in what is otherwise a record of outstandin
designs and systems? Or do these problems provide us with evidence about deeper factors that we need to address if we are
maintainand improve aviation safety in a changing world? How do the reverberations of technology change on the flight deck
provide insight into generic issues about developing human-centered technologgstants (Whograd and Wods, 1997)?
Basedon a series of investigations of pilot interaction with cockpit automation (Sarter @ts\WL992; 1994; 1995; 1997a, 1997
b), supplemented by surveys, operational experience and incident data from other studies (e.g., Degani et al., 1995; Eldredge e
al.,1991; Enney et al., 1995; idher 1989), we too have found that the problems that surround crew interaction with automation
aremore than a series ofdividual glitches. These di€ulties are symptoms that indicate deeper patterns and phenomena con
cerninghuman-machine cooperation and paths towards dishstatdition, we find the same kinds of patterns behind results from
studiesof physician interaction with computbased systems in critical care medicine (e.g., Moll van Charante et al., 1993; Obra
dovichand Wbods, 1996; Cook and &dds, 1996). Many of the results and implications of this kind of research are synthesized
anddiscussed in two comprehensive volumes, Billings (1996) aoabtig/et al. (1994). This paper summarizes the pattern that
hasemeged from our research, related research, incident reports, and accident investigations. It uses this new understanding of
why problems arise to point to new investment strategies that can help us deal with the perceived "human error” problem, make
automatiormore of a team playeand maintain and improve safety
Author
Aircraft Safety; Flight Safety; Human Performance; Man Machine Systems; Pilot Performance; Human Factors Engineering;
Automatic Contl; Pilot Support Systemsransport Aicraft

19980017145NASA Johnson Space Centklouston, TX USA
Multimodal Perception and Multicriterion Contr ol of Nested Systems, 1, Coordination of Postural Cordrand Vehicular
Control
Riccio, Gary E., Nascerfechnologies Ltd., USA; McDonald, Yernon, National Space Biomedical Research Inst., USA; Jan.
1998;74p; In English
Report No.(s): NASA/TP-3703; S-835; NAS 1.60:3703; No Copyrigh&ilACASI; A04, Hardcopy; AOL, Microfiche
The purpose of this report is to identify the essential characteristics of goal-directed whole-body motiepoithie oga-
nized into three major sections (Sections 2, 3, and 4). Section 2 reviews general themes from ecological psychology and control-
systemsengineering that are relevant to the perception and control of whole-body motion. These themes prayéézational
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frameworkfor analyzing the complex and interrelated phenomena that are the defining characteristics of whole-body motion. Sec
tion 3 of this report applies theganization framework from the first section to the problem of perception and control of aircraft
motion. This is a familiar problem in control-systems engineering and ecological psychology. Section 4 examines an essential
but generally neglected aspect of vehicular control: coordination of postural control and vehicular toofscditate presenta

tion of this new idea, postural control and its coordination with vehicular control are analyzed in terms of conceptual categories
thatare familiar in the analysis of vehicular control.

Author

Aircraft Contol; Systems Engineering; PostyiCoodination

19980017549NERAC, Inc, Tolland, CT USA
Anthr opometry: Basic Studies and Applications (Latest Citations fsim the NTIS Bibliographic Database)
Nov. 1995; In English; Page count unavailable
Report No.(s): PB96-855143; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

Thebibliographycontains citations concerning the utilization of anthropomorphic measurement techniques in the design of
military and civilian clothing and equipmeniqgics include maotion studies, physical fitness surveys, the use of anatomieal mod
els,and gender comparisons pertainfagpecific anthropometric variables. Aircraft seats and cabins, cockpit design, automobile
safetyequipment, and flotation devices are among the equipment types considered. Bfilitaiyilian population surveys, and
recreationaproducts are also discussed.
NTIS
Aircraft Compartments; Cockpits; Human Body; Physical Fitness; Populations; Safety Devices; Seats; Surveys
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MATHEMATICAL AND COMPUTER SCIENCES

Includes mathematical and computer sciences (general);, computer operations and hardware; computer programming and software;
computer systems; cybernetics; numerical analysis, statistics and probability; systems analysis; and theoretical mathematics.

1998001 7310California Univ, Dept. of Mechanical and Aeronautical Engineeribgvis, CA USA
QFT Multi-Input, Multi-Output Design with Non-Diagonal, Non-Squar e Compensation Matrices Final Report
HessR. A., California Univ, USA; Henderson, D. K., California Unj\JSA; World Congress International FederationAoito-
matic Control; 1996; dlume H, pp. 309-314; In English; 13thpWidl Congress International Federation of Automatic Control,
30Jun. - 5 Jul. 1996, San Francisco, CA, USA; Sponsored by International Federation of Automatic Control, Germany
Contract(s)/Grant(s): NAG1-1744
ReportNo.(s): NASA/CR-96-20714; NAS 1.26:20714; Rept-2d-18-1Copyright Waived (NASA); Avail: CASI; A02, Hardce
py; A01, Microfiche

A technique for obtaining a non-diagonal compendatathe control of a multi-input, multi-output plant is presented. The
technique, which uses Quantitative Feedback Theooyides guaranteed stability and performance robustness in the presence
of parametric uncertaintyAn example is given involving the lateral-directional control of an uncertain model of a high-perfor
mance fighter aircraft in which redundant contrééetors are in evidence, i.e. more contrééetors than output variables are
used.
Author
Directional Control; Robustness (Mathematics); Feedback; Aircraft Performance; Matrices (Mathematics); Stability; Flight
Control

19980017355Science Applications International CqrBeavercreek, OH USA

Future Embedded Computer System Support @chnologies (FEST)/Automated ®lidation (AUT OVAL), Volume 4, Test-
master Evaluation Report for the Automated \alidation (AUT OVAL) Program Final Report Sep. 1995 - Jul. 1996
SchaarAlan D., Science Applications International Corp., USAgltéts, Steve., Science Applications International Corp.,
USA; Jul. 1996; 193p; In English

Contract(s)/Grant(s): F04606-89-D-0036; AF Proj. 3090

Report No.(s): AD-A333245; SAIC-RFFA56401-Vol-4; WL-TR-97-1112-Vol-4; No Copyright; Avail: CASI; A09, Hardcopy;
A03, Microfiche
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This report documents an evaluation of tlestMaster(trademark)evsion 1.6 software commercial product within a pilot
programand environment employing the Automatealitfation (Auto\al) Version 3.00u toolset of Mght Laboratory Avionics
Directorate, System Concepts and Simulation Division, Software/Hardware Technology Branch (WL/AASH). The TestMas-
ter(trademark) Pilot Program conducted by SMC assessed the performance and capabilities of the Teradyne TestMaster(trade
mark) commercial product for use in testing embedded Operational Flight Program (OFP) software in conjunction with
WL/AASH’s AutoVal toolset. This document describes the procedures followed and the results achieved during the TestMas-
ter(trademarkpilot Program. A brief background survey and examination of the Program goals and approach in Section 3.0 pro
vides a framework for the discussion of test strategies and results analyzed in Section 4.0. In addition, the report addresses
applicablemetrics and dérs recommendations for future action.

DTIC
Embedded Computer Systems; Computegfams; Aionics

19980017376Institute for Computer Applications in Science and EnginegHiagnpton, YA USA
Admitting the Inadmissible: Adjoint Formulation for Incomplete Cost Functionals in Aeiodynamic Optimization Final
Report
Arian, Eyal, Institute for Computer Applications in Science and Engineering, USA; Salas, Manuel D., Institute for Computer
Applicationsin Science and Engineering, USA; Dec. 1997; 18p; In English
Contract(s)/Grant(s): NAS1-97046TRP 505-90-52-01
Report No.(s): NASA/CR-97-206269; NAS 1.26:206269; ICASE-97-69; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

We derive the adjoint equatiofigr problems in aerodynamic optimization which are improperly considered as "inadmissi
ble.” For example, a cost functional which depends on the derstityer than on the pressure, is considered "inadmissible” for
anoptimizationproblem governed by the Euler equationg. $how that for such problems additional terms should be included
in the Lagrangian functional when deriving the adjoint equatibimsse terms are obtained from the restriction of the interior PDE
to the control surface. Demonstrations of éxglicit derivation of the adjoint equations for "inadmissible” cost functionals are
givenfor the potential, Euleand NavieiStokes equations.
Author
NavierStokes Equation; Functionals; Astynamics; Optimization; Comgssible Flow; Boundaryalue Pioblems
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PHYSICS

Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-energy; optics; plasma physics; solid-state phys-
ics,; and thermodynamics and statistical physics.

19980017136National Aerospace LabAmsterdam, Netherlands
Hybrid Computational Model for Noise Propagation through a Fuselage Boundary Layer
SchippersH., National Aerospace Lab., Netherlandssiaing, J. A., National Aerospace Lab., Netherlands; Mgr1997; 14p;
In English
Report No.(s): PB97-178875; NLR-TP-95125 U; No CopyrighgiA CASI; A03, Hardcopy; A01, Microfiche

A hybrid computational model is presented to estimate scattering and refractive effects on the acoustic pressure waves
througha boundary layer surrounding an aircsaftiselage. The fuselage is represented by an infinitely long cylirittea non
circularcross section. The propagatiofeets through the boundary layer can be significant and should be included in the noise
predictionsThe computational model uses finite elements to solve the acoustic piaskarboundary layer area and boundary
elementdo calculate the pressure outside the boundary.lAyeadvantage of the model is that complicated geometries can be
handledmore easily than with prediction models which are based on analytical techniques. The compuotatiehisl applied
to the non-circular cross section of a Fokker 50 like fuselage.
NTIS
Aeroacoustics; Fuselages; Computational Fluid Dynamics; Scattering; Bieobustic \&ves; Boundary Layers

19980017289NASA Lewis Research Cenjetleveland, OH USA

Fan Noise Pediction: Status and Needs

Huff, Dennis L., NASA Lewis Research CentdSA; Dec. 199718p; In English; 36th; Aerospace Sciences, 12-15 Jan. 1998,
Reno,NV, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA; Original contains color illustrations
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Contract(s)/Grant(s): FOP 538-03-1
Report No.(s): NASA/TM-97-206533; NAS 1.15:206533; E-11022; AIAA Paper-98-0177; No Copyright; Avail: CASI; A03,
Hardcopy;A01, Microfiche

The prediction of fan noise is an important part to the prediction of overall turbofan engine noise. Advances in computers
andbetterunderstanding of the flow physics have allowed researchers to compute sound generation from first principles and rely
lesson empirical correlations. While progress has been made, there are still many aspects of thahabbésd to be explored.
This paper presents some recent advances in fan noise prediction and suggests areas that still need further development. Fan noi
predictionsthat support the recommendations are taken from existing publications.
Author
Noise Pediction; Aeodynamic Noise; Aeacoustics; lirbofan Engines; Fluid Dynamics; Sound Generators

19980017944NASA Lewis Research Cente&leveland, OH USA
Noise from Supersonic Coaxial Jets, Part 1, Mean Flow Bdictions
Dahl, Milo D., NASA Lewis Research Center, USA; Morris, Philip J., Pennsylvania State Univ., USA; Journal of Sound and
Vibration; 1997; ISSN 0022-460X;dfume 200, No. 5, pp. 643-663; In English
Contract(s)/Grant(s): FOP 505-62-52
Report No.(s): NASA/CR-97-207159; NAS 1.26:207159; Copyright Waived (NASA); Avail: CASI; A03, Hardcopy; A01,
Microfiche

Recentheories for supersonic jet noise have used an instability wave noise generation model to predict radiated noise. This
model requires a known mean flow that has typically been desdnjsithple analytic functions for single jet mean flows. The
mean flow of supersonic coaxial jets is not described easily in terms of analytic functions. to provide these profiles at all axial
locations,a numerical scheme is developed to calculate the mean flow propédiesaxial jet. The Reynolds-averaged, eom
pressibleparabolic boundary layer equations are solved using a mixing length turbulence model. Empirical correlations are devel
oped to account for the effects of velocity and temperature ratios and Mach number on the shear layer spreading. Both normal
velocity profile and inverted velocity profile coaxial jets are considered. The mixing length model is modified in each case to
obtainreasonable results whéme two stream jet mges into a single fully developed jet. The mean flow calculations show both
goodqualitative and quantitative agreement with measurements in single and coaxial jet flows.
Author
Coaxial Flow; Jet Aircraft Noise; Noise Generators; Supersonic Jet Flow; Velocity Distribution; Boundary Layer Equations;
Compressiblé8oundary Layer; Turbulence Models; Reynoldsraging
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SOCIAL SCIENCES

Includes social sciences (general);, administration and management; documentation and information science; economics and cost
analysis, law, political science, and space policy, and urban technology and transportation.

19980017423Stanford Uniy, Dept. of Aeronautics and Astronauti&anford, CA USA
The Reseach and Training Activities for the Joint Institute for Aer onautics and AcousticsFinal Report 1 Oct. 1997 - 30
Sep.1998
Cantwell, Brian, Stanford UnivUSA; Sep. 1997; 51p; In English
Contract(s)/Grant(s): NCC2-55
Report No.(s): NASA/CR-97-206762; NAS 1.26:206762; AERO-97-52; No Copyright; Avail: CASI; A04, Hardcopy; AO01,
Microfiche

This proposal requests continued support for the program of activities to be undertaken by the Ames-Stanford Joint Institute
for Aeronautics and Acoustics during the one-year period October 1, 1997 to September 30, 1998. The ethyaigiam
is on training and research in experimental and computational methods with application to aerodynamics, acoustics and the impor
tantinteractions between them. The program comprises activities in active flow contga ,Hddy Simulation gt noise, flap
aerodynamicsnd acoustics, high lift modeling studies and luminescent paint applications. During the ppmpmskthere will
bea continued emphasis on the interaction between NASA Ames, Stanford University and Ipdustojarly in connection
with the noise and high lift activities. The program will be conducted withigéneral framework of the Memorandum of Under
standing(1976) establishing the Institute, as updated in 1993. As outlined in the agreement, the purposes of the Institute include
the following: (1) to conduct basic and applied research; (2) to promote joint endeavors between Center scientists and those in
theacademic community; (3) to provide training to graduate students in specialized areas of aeronautics and acoustics through
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participation in the research programs of the Institute; (4) to provide opportunities for Post-Doctoral Fellows to collaborate in
researctprograms of the Institut@nd (5) to disseminate information about important aeronautical topics and to enable scientists
andengineers of the Center to stay abreast of new advances through symposia, seminars and publications.

Author
Aermacoustics; Aardynamics; Resealn; Computational Fluid Dynamics; Universitydgyram
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